OOCUHENT RESOHE 



SB 016 1165 

Peeve, W, D., Ed, 

Significant Changes and Trends in the Teaching of 
Mathenatics Throughout the World since 1910, National 
Council of Teachers of Wathetnatics, Yearbook U 
[ 1929 ], 

National council of Teachers of Wathonatics, Inc.- 
Washington, D,C. 
29 

197p. 

National Council of Teachers of Mathematics, Inc., 
1<>06 Association Drive, Reston, Virginia 22C91 

MF-$0.''5 HC Not Available from EDPS, PLDS POSTJ\GE 
♦Comparative Education; ♦Curriculum; ♦International 
Fducation; ♦Mathematics Education; Publications; 
Peference Books; School Organization; Teacher 
Education; ♦Yearbooks 

ABSTRACT 

This yearbook discusses mathematics instruction in 
the following countries: Austria, Czechoslovakia, England, France, 
r.ormany, Holland, Hungary, Italy, Japan, Russia, the Scandinavian 
countries, Switzerland, and the United states. Much of the 
Information was collected as a followup to the first International 
Commission on tha Teaching of Mathematics, Although there is a 
separate chapter devoted to each country, the following are topics 
common to many of the reports: general school organization, present 
curricula, recent or proposed curricular changes, publications and 
teacher education, (LS) 
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The pustom of puhlishing yearbooks is rntlior ponorally ostivi)- 
llshod in scvoial national organiintions. The first throe yearbooks 
of the National Couneil . ' Teachers of MatinMimtios linve boon 
well rccoivod. The first dealt vith ",\ Survt-y of ProKross in the 
Past Twopty-fivo Years." tho scrond was dcvctod to n ronsidern- 
tion of "Cinrioiilum Problems in ToarhinR Mathomntics," nnd tho 
third dealt with "Selected Topics in the Teaching of Mathemnlics." 

Tho fourth yearbook was nu.dc possible by the financial as- 
sistoncc of the AnvTienn Commissioners of tho first International 
Commission on the Teaching of Mathematics (1908-1922), Pi-o- 
fcssors W. F. OsRood of Harvard University, David EuRcne Smith 
of Teachers Collepe. Columbia University, nnd J. W. A. YoimR of 
the University of ChicaRo. I wish to take this opportunity to ex- 
press my own personal appreciation to these men for their assist- 
ance, without which the nmtcriul for this yearbook could not have 
heen secured. 

I also wish to thank all my students at Teachers Collepe who 
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part of the yearbook relatinp to the United States. Especial credit 
i.< due Dr. Vera Sanford for translating the articles relating to 
.\u.«tria,(ierniany, Italy, Russia, and Switzerland, ami to Dr, R. I,u- 
kavskn-Stnerm for translating the article on Czechoslovakia. 

It is hoped that the thoughtful consideration of the changes and 
trends in the te;iching of mathematics in the leading eountrie.'* of 
the world as herein prcfiented will help to improve the teaching of 
matheniaties wherever the ycarboiik is read. 
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Introduction. The following report is in two sections: the 
first deals with the nmtheinaties of the Volksschule^ the Haupt^ 
schulc, Atul the continuation sehools; the second, with that of the 
secondary schools, 

Tho Austrian Volks,<rhulen have courses of two, three, four, five, 
or six years. In the small towns in the lowlands and in the moun- 
tains, the pupils attend these schools from their sixth to their 
fourteenth years.* In the cities, the pupils attend the Volksschule 
from the sixth through the tenth year, going then to the Ilauptschule 
from the nges of eleven to fourteen or else spcndii g their tenth 
to their eighteenth years in one of the secondary schools where they 
arc prepared for the university. Hoys and girls who are obliged 
to go to work at the end of their fourteenth year are required 'to 
attend a continuation school for a i)ovi(ul of from two to four years 
according to their traae. Tor oxaniple, a mechanic is obliged to take 
a three-year course, a luiirdn'sser must train for four years, and a 
worker in the clothing trade two years. These continuation schools 
ore in session from eight to twelve hours a week. 

I. VOLKSSCUULK, llAUrXSCUrLK, AND (CONTINUATION ScHOOLS 

Arithmetic Curricvilum. Prior to 1920 when the first plan of 
reform went into effect, the eurricuhun in arithmetic in the Volks- 
schtUe Whi based on a very systonntic plan. The following sum- 
mary shows the general plan of the work: 

FiiwtYeah Numbers to 20 Kuiir fumlninontiil operatioiia 

yKCoNoYBAH Numbers to 100 Four fuiuirtiiu'ntal operations uud the 



siinpli'st coinmon fmotions 



Numbers from 
O.OOl to 1,000 

Numbers to 
1,000,000 



(*<)iiip\»t;itiun wirh iniogcrs, cunuuou frui*- 
tiotiH, luul (li'Oiniuls 



FOUKTU Veah 



CompuUilion wiih intcj^iTs, cumniou fmo- 
tions, and (Icrinmis 



^ Tlu* |)4»ritul (if couunilHury iHlurutlau In AuHtrlu, iCtlitar. 
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Introduotorv work in ntiinlirrs was oonstimtly >tiT^MMl ami tho 
four fiiiulamontal operations woro studied and prartirod. 

Applied problems were Kiven in eacli school year, The leudinR 
text was a four-lu)ok .series by Kraiiss and Habernal ^ revised from 
the Hvchi'f}huch of Moenik. In the days of tlie old Austrian 
Kuipire, tliis was translated into Italian. C'zeeh, and Polish. Further 
details of the cuntLut and method of the work may bo found in this 
text. 

Geometry. The study of geometry be^an in the third scIku)I 
year in eonneetion with the nuniber work, and the subject was 
developed systematieally, pa^^sin^; from lines to angles and surfaces 
and fmally to solids. It was ealled the study of geometric form 
{gcomctri^clic Forffivfikhre), 

Reform in Teaching Arithmetic. The refonn in the teaching 
of arithmetic profiteil by the knowledge of the teaching of children 
gained about the turn of the last century. This refonn calls for 
a thorough consideration of coniputation frou) many i)oints of view, 
the linking of this with things within the child's experience or with 
things that may lie brought into his experience; hvuvv the use of 
the environment in the child's earlie.st number work and of materials 
drawn from his surroundings, las honie. and his country in his later 
study. The actual fulfillment of these aims is made possible by 
the introcluction of unified instruction in tho Volksschulc, that is. 
a plan of inJ?truction which is a ero.ss-section of the ehild's life 
and which shall develop many activities in combination with each 
other: speaking, counting, reailing, expression in (h'nwing and in 
writing, the meaning of number and sjiace, developing these skills 
and practicing them in their natural sequence. Accordingly, there 
is no delinite time sehtMhile for these subjects of instruetion in the 
first four years. Thi^r unified jirogram requires the teacher to pay 
more attention to the needs of the child than was the case under 
the former curriculum, and the teadirr is expecttnl to select 
materials for work in arithmetic which shall be related to the en- 
vironmCiit of the childn n in the class. This type of instruction with 
its numifold pictures af life* olTers ri-al situations of many types 
with which the work in arithmetic may be utilized without marring 
the utiity of the projects themsolves. l\xaniples of the various classes 
can hv M i^n in t he following: 

" '1 !W'M» arr thp /.rx/i i, /.inltrft, hrittt/t. initl \ iirt'M lit t h'')iftu>'h fur iiUfjrmtinr 
\ li^k/iMi'hulrn, K. KruUM »unl M. Il.ihi'i iial. ( Nirn vii'[ii-.,'hrr nuinl»'>*vi«rlm,'. Vlriiuu 
HMi) l.(*lp/.ltf. 
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Sbcond Class 
Topic: Tliv First Snow 

8liuly of Funn— Hall, sphnv 
Couming— Mnowlmll IikIii 

Multi))Iieutinu tublos for 5 und 10 

Tmm Class 
Topic: rhv ^'A•J/ oric/ ^/to Wmthvr 
T>it« view from ik* window in xUv. late tvening 
Window pum\s. i:>iiuurc dcciiuctors 
Culling square dcciuu ters from paper 

Measurenunt of surf:a"/.s such us a di»sk or table by applying sqiiurus of 
paper ij Ihein. ilius giving un introduction to the nieusurenicni of rec- 
tangular surfaces 
FofttTii Class 

Topic; A Trip ihto thv W'tichnu (ihe most beautiful auction of the Danube 
valley) 

Arilhini iii'-~^l{i':uling the map of Austria, computing mileage, computing 
^ the number of vinc-^ (the Wae.hau u< a wine-producing ilistrict) 
Theorolic:d work— Multiplication with two-place numbers 

These illustrations y:ive an iMsi^ht into the mode and manner of 
the instruction in arithnu'tic iu the VolksschulCs 

The work dilYers iu certain resj)ects from that given formerly, 
Fractuuis anil tho wriliu^ nf fractious are now lirst introduced in 
the third class and the work is limited to the unit fractions Y^t 
Ysf H"d Hu- 111 the fourth class the following fractions are intro- 
duced: Vio and ^,5; lu) ami ^oo; !o and I/3. The order of opera- 
tions (integral numlu'i'si is division, multii)liration, aihlition, and 
subtraction. These operations are illustrated by cutting and com- 
bining sectors from circles made of paper. Drawings are nuule later. 
Decnnal fractions are introduced in the fourth class in connection 
with problems taken from the field of business. The first ones useil 
are the hundredths as 3.2o//i, 4.20///'", 4.27f/, lllMs, 4A2hL Later 
tenths and thousandths are introduced. In all of this work, the 
teachers are expected to bring the subject matter close to the 
children's interests through the use of real materials, and they are 
also expected to develoj) the work in arithmetic from tlicse same 
materials. 

Upper Classes, In the upper classes of the Volks^tchule (ages 
10 to 14j and the llauptschide (ages 10 to 14j, the subject matter 
is presented in a fashion that is more and more systematic but 
nevertheless related to the child's life. For example, the study of 
the Danube us a means of transportation brings with it the ideas 
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of kildMiotcrs, of /uhlition and subtraction of three-place numbers 
and of higlier numbers. 

The plan of study for the introductory lessons is given in the 
syllabus publi.shed in 1928.* 

Instruction in Geometry. Instruction in geometry begins in 
the first pchool year, for at this time the aspects of space are clearer 
to the child "nd richer and more permanent than arc his concepts 
of numbers. The work of the first school year is called the cultiva- 
tion of space perception {Pjh gr dtr liaumanschauwKj) * Certain 
concepts from geometry fundamental in the work which begins in 
the chihl^s eleventh year are presented in his fourth school year 
(that is, when he it* 9 to 10 }ears old).* 

Instruction in Arithmetic. In the continuation schools, in- 
struction in arithmetic and in the study of space is entirely de- 
pendent upon the students trade, for the work is ba^^cd on the 
matliematical expiTiences needed for the trade. Accordingly, those 
working in electrical trades leani how to reckon with electrical 
(piantities. Their lessons include calculations of the strength of a 
current, plans for installing lights, laying cibles, and the like. In 
addition to this, they are instructed in simple bookkeeping. Before 
1907 this iustruciiijii, which is now entirely dt^votiul to practical 
things, bore the naiiie of the trade for which the students were 
preparing, namely, shopkeeping course (ycwcrbUchkaufnidnnischcr 
Untvrricht) , As a general rule, special collections of problems deal- 
ing with the ditVerent crafts were given to the pupils in the form 
of a business story. Siuct* 1920, the needs of the student's environ- 
ment have been considered also — the apprentice at home (budgets), 
the cost of illness, alcohol as a poison, and other problems. 

In all types of sehoois, it is recpiired thjit rule.< and theorems 
be developed by the class as a joint piece of work and that these 
be express(ui in the pupils' own words. Var this reason, the newest 
textbooks in arithmetic give either few rules or else none at alh 

II. SKcosnAHV Schools and Thaining C\)LLKge3 

Secondary Schools in 1910, In 1910, the secondary schools 
in Austria were humanistic ljymnasi(n with an eight-year course, 
I^cuLschulcn with a se\-en-\ .'ar course, or H( aluymfiatiicn with an 

* l,t'hyiihiti fur (iir crftti* bU fiinftr i^t.tuistufv tivr alli/i'mtincn \'olkatirhulen nebttt 
tlvn d(J^U£/c'/i''n't/('n Hriauterungvn, N inuui nnd l.i'lpzij;, Ui2S, 

* ,Sfc KouraU l''alk» IHe Pfivffc drr Uaumun-^i hauunfj in tier (irundHchule, Vienna, 
1U22. 
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eignt-year coursjo. In general, tlio children were admitteil to these 
sehool^^ at the age of ten on the ba.sis of a conipetilive examination, 
and on ioniph'tin«^ the eoiirse they wi»nt on to the university, or to 
an in-tit!ite i f teehnolofi:}'. 

Mathematics Curriculum Since 1910. Since lUlO, the inathe- 
nnities eurrici:linu in thej^e schools has had to comply with the 
goveriunent I'ef^ulations of lUOU and it has sought to realize the 
aims that are there set forth. It is re(iuired that the foundations 
of the function idea be laid in the seeontl class with the considera- 
tion of simple cases of functional thinking as illustrateil in the 
understandin;,'; of the ehan.u;i*s in thu shape and Mze of geometric 
fif^ures with changes in their dimensions. In connection with func- 
tional thinking in the fourth class comes the study of the variation 
in the result of computation with the changes in the numbers 
invoh'ed as applied especially to the handling of equations. 
Associated with this also is the grajihic rejiresentation of linear 
functions and its applications to the solution of equations of tiie 
first degree. In the higher classes, (}uadratic, exponential, and 
logarithniie functions, as well as trigonometric functions, are inves- 
tigated graphically. The preliminary work is so arranged that the 
elements of the (.lifferential and integral calculus may be intro- 
duced into the curriculum and so arranged als(j that certain work 
i » sections of mathematics and physics may be discussed more 
compreiiensively than heretofore. 

In its details, the plan of stuily indicates an (jrdered seciuence 
suited to the intellectual de\*elopment of the student. It seeks to 
concentrate tlie pupilV interest in arithmetic and geometry and to 
establish closer bonds between this work and other branches of 
study than was the case before. The student is also to l)e especially 
informed through manual activity of the great role played by 
spatial perceptions. 

Thus, the method of instruction had to be changed, both in the 
exposition by the teachers on the one hand, and in the jn^actice and 
experience of the student on the other. The amount of formal 
instruction by tlu^ teneher luxd to give way liefon* the <liscussion 
of the students in which they share in cjuestion and answer. Formal 
te;?ts are used only when the teacher lacks a clear picture of the 
pupils perfornmnce or when that picture is unfav(»rable. 

The School Reform of 1918. The school reform of 1918 was 
begun while we were in the midst of bringing certain eiianges to 
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pass, Most notable of the clians«^s U the organization of tho iivst 
four ^"ears of the secondary schools known as the D{:utschc Mittcl- 
schulc. Following this cnnics a four-year OtHnsclnde, This may be 
of four types: classical, modern languages, niathematiejj-r^eience, 
or the Deutsche Obcrsi\ilc with Knglish a?? the one foreign lan- 
guage. At the same tinu\ the Vienna invest inators thou;iht it of 
importance to introduce the plan of study of the Di ut^^he Miltd' 
schulo into the numerous schools whicli are eonipuL-ory for children 
from the ages of eleven to fourteen— an iniportant step in the 
unification of the general school prograni. 

Both the plan of study and the method vf instruction in mathe- 
matics have undergone further improvements. These have been in 
the direction of a more thorough working out of the aims established 
in 1909. The development of special concepts has been even more 
strongly emi)husized, and the teacliers are directed to make close 
connections between arithmetic and geometry. Functional thinking 
has become more important. Above all else, the instruction in the 
secondary schools has been influenced by the reforms in teaching 
now taking place in the Volksschule, Vocational instruction ig being 
introduced for the first time. The teacher is not permitted to supply 
the pupil with information which he can gain for himself by the 
use of his own hands or his own mind. The teacher may stand 
beside the pupil only to guide him. It has actually been shown 
that students are able to work out almost the \'hole content of 
the syllabus independently and that it is only necessary for the 
teacher to suggest certain fundamental ideas. Among these concepts 
are the idea of a system of coordinates, the idea of a goniometrie 
function, the idou of difference quotients— discoveries which man- 
kind itself has had handed down in a long period of time from its 
greatest men of genius. 

It has proved necessary also to avoid following a standard 
procedure in the solution of problems, jince each method diseovi.re ^ 
by the pupil is of value for him, and the more methods he discovers 
the better. A comparison of these methods with regard to their 
simplicity, suitabihty, and economy of thre gives deeper under- 
standing and leads to more ulHcient j^roccdure in the solving of 
problems. Warning is given against Loo early introduction of the 
abstract, against mechanical drill -^n rules, and against the use of 
definitions in set form. The student s be given concrete ])roblems 
as long as possible, he nmst see with his own eyes, measure, cut. 
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fold, construct, and draw; he will then himself develop the rules 
and liud terms to express them; he will have a tirmer urasp of these 
rule?, and he will make more eiVioient use of them. 

Consequently, collection!? of problems occupy the chief place in 
the more recent books intended for mathematical instruction. 
Number materiuL and representations of objects from daily life 
are introduced and the customary material of the formal textbook 
is included only in un api)e.idix, called Lcitfadcn, In some cases 
the formulation and transcribing of principles is entirely the work 
of the cla>5S or of the individual student. 

The Mathematical-Scientific Oberschule. The curriculum 
of the mathematical-scientific Oberschule employs in mathematics 
the materials used in the former Obcrrcalschule, but the course is 
divided into four years instead of throe. In the other type:^ of 
Obcrschulen spherical trigonometry is omitted and the amount of 
analytical geometry and calculus is somewhat reduced. Premature 
development of a scientific system is avoided; a comprehensive 
survey and review is reserved for the final work of the highest 
class where axioms may be considered and wlieri a sound scientific 
structure may be built up. 

The experiments mentioned above wore made between 1920 and 
1927, working up from the lower classes. The results promise further 
steps in advance. The school law of 1927 assured the centralized 
administration of all the Untcrmittclschiden with the Uauptschulen, 
the four classes of the (lymnasicn being a notable exception; anil the 
liealschxde was developed into an eight-year type. The plans of 
study published in 1928 by the Minister of Education have as the 
chief foundation in mathematics the experimental plans of the 
Deutsche Mittclschulcn which have been cited, and the above- 
mentioned Obcrschulen. Notes on method to accompany the plan 
of study are announced but have not yet apjicarcd, 

Teacher Training. The training schools for teachers in the 
Volks,schul( n provi(h'd a fmir-year einirse culminating in a final ex- 
amination for their pupils from i bout 15 to 18 years of age. Prior 
to 1923 these had a mathematics curriculum composed of the subject 
matter of the Untermittelschulcru Since that time, at the instigation 
of the institutions themselves, the course has been extended, so that 
now the subject matter of the Obergymnasium is required for study. 
The principles in method are naturally like those of the Mittel- 
schulen and are in this case of even greater importance, as the 
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inil)il in these schools is fiiUowinp otit for himself the fuiulamental 
priiH'iph's w liieh he is laier lo apply. A uji.scht s Ifisfifut 

e.-tahllMieil in Vienna is available fur teaehers in Vulks- and lluupt- 
schnUn for their training and fnrther advan<^enient. The course in 
niathemaiies in the histitut olVers a review and a more thorounh 
siudy of the material already known. i\ fnrther insij^ht into the 
study of the propertiiv^ )f nundxM* eijuations. higluM' ecjuaiions, 
nu'ihiujs of apprnxiiiKiiion. funeiicnis. an^l srrii^s, 'I'hi^ <\al('ulus is 
taken up more thormii^hly and in greater detail, and seminar excr- 
eises otYer diseussion of scientilic (luestioning and jiracticai teaidiing 
problems. 
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Pragxie 

Intruduction. In onlvv not to extend the lrnji;th to which t\v.^ 
artieU' is Hniiled. \\v shall eonfine ourselves tvi the niathoniatical 
w^uhjects. arithmetic, geometry, and descriptive geometry, as taught 
in the secondary schools proper, dynnmyliv and liralschulrn, be- 
cans(» th(«>e schools determine also the character of instruction in 
the professional schools whose parti.nilar sjiecialization results from 
their narrower aim. Mathematical instruction in the universitie?^ 
will be dealt with only so far as these prepare the future professors 
of the secondary schools. 

Two Periods under Discussion. For the jiast twenty years, 
Czechoslovakian life, as well as the devolopn^ent of the Czecho- 
slovakian schools, has been divided into two basically different 
periods. The dividing line was the twenty-eitihth of October, 1918, 
when tlie independence of our state was regained. The first period 
was Austrian and falls again into t*vo i)arts. one before the war and 
the other during the war, after 1914. The part before the war is 
characterized by the Austrian reform of secondary schools in 1909, 
with the collaboration of the university professor. Dr. Fr. Drtina, 
who later organized the Czechoslovakian Mini.<try of Education, 
This reform brought relief to the overtaxed pupils of the secondary 
schools, an intensified school activity, and a jireparation for an 
"active'' school, introducing, for example, so-called examining for 
orientation. A marked change was then introduced into the teaching 
of mathematics; in response to ihe reform movement under the 
leadership of Professor Felix Klein, the conception of the function 
was made the center of the teaching of mathematics, and the 
infinitesimal calculus was introduced. 

In Austria and also in Czeclioslovakia almost all the secondary 
schools are state scliools. The private schools are bound by the 
same rules as the state schools, especially as to the curriculum and 
qualifications of the teachers, and as to textbooks which the 
Ministry of Education has to aj^prove. Therefore, the outside con- 
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(litions of teaching niathomatics within the boundaries of the 
pivsont-thiy Czeohoslovakian Uciniblie did not dilTcr up to tlic year 
1918 from tlio^^o of the otlicr Uxuih of tlie old nuinurchy. For that 
roason the ivport of Dr. K. Vorovka, Dr. L. Crrvcnka, and 
Dr. V. Posojpal in the year 1914^ limited itself only to the Czech 
matliematieal textbooks and tho^e of related fields, because they 
represented the main sphere in wliieh the Czech characteristics 
couhl express themselvc?5, It would be superfluous to discuss here 
that period, which will certainly be described more thoroughly in 
other similar reports. 

The New Movements of Prewar Times, I shall, therefore, 
only point out that prewar times were characterized by Cze-h 
teachers of mathematical subjects working themselves into the new 
methods and the new teaching material prescribed by the new 
curricula, gathering experience in their use, and beginning to 
criticize the situation, using those new curricula as a basis. The 
teaching of mathematics in Czechoslovakia was helped by the fact 
that sinuiltaneously with the Austrian reform of 1909 +he generation 
born around 1880 came into action. This generation included several 
intelligent persons full of ideas concerning the reform movement 
already mentioned. Their leaders included those mentioned above. 
They are Dr. B. Bydzovsky, professor in the Charles University at 
Prague; L. Ci-rvenka. governnu^nt counselor and land si'hool in- 
spector in Pragma; Dr. Jenista. ministerial counselor and c\\\v\ 
of the pedagogical department of the Ministry of Education, lately 
deceased; Professor Dr. B. Masek, vice-director of the state 
observatory; J. Muk, Gymnat^ial^ professor in Prague; J. Pithart. 
Iiral}ichulr director in Prague; Dr. V. Posojpal. professor in Charh^> 
University in Prague; K. Rasin. Rral^chulc professor in Prague; 
Dr. J. Seyfert, professor of Masar\'k University in Brne; Dr. M, 
Valouch, former section chief of the Ministry of Education; and 
Dr. K. Vorovka, professor in Charles T'niversity at Pragu^^. 

Results of the Great War, The war brought stagnation to all 
iniblie life, and so to the schools. Lack of teachers resulting from 
the draft, fear for the future of ihe nation, economic hardships, 
and lack of food exhausted the teachers left at home, so that there 

^ hie Lrhrbiirfn r fur M'ttrmutik. Darntelh ndr Ct urnvtrie und PhyHk an dm 
M ittrfsrhulrn mit h'thmisthrr i fitrrrit htsprarhv, Un irhto Ubrr Urn mutvmatiMctn n 
(utirrit'ht in (hstrn'rUh, Heft. 13. 

^'Tht' (iumyiiusium is (ht- (•lns>ifal high ^crhool and thr* licnliirhulv Ifl the more 
mixh-rii type. 
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was. at lii^t. no chaiioo for inoro sjiirittMl notion. But when thoy 
miiizcil in 1917 that the Au-^trian i^ovtM'unuMit was ju'cparing a 
reform of tlu> secondary s^chools diroctml against the oppressed 
nations, the oHioial Czech representatives formed a committee for 
the reform of the secondary schools. Its olficial character l.eld their 
discussions to the general features and made them consider the 
current conditions. 

Union of Czech Mathematicians and Physicists. Besides 
this official commission there was the "Union of Czech mathema- 
ticians and physicists/' in which are organized all the Czech teachers 
of mathematics and physics of the secondary schools as well as the 
universities, and which is one of the first professional Czech 
associations to prepare and work out a detailed proposal for a new 
Czech secondary school. 

In the summer of 1917 the board of the Union selected a com- 
mittee for reforming the secondary school which divided itself 
into conunittees for mathematics, descriptive geometry, and physics. 
The first two authors of the above-mentioned report and textbooks 
wore joined by Dr. H. llostinsky. i)n)fissor in Masaryk University 
at Brne: Dr. J. Kounovsky. ])n)fo>Mir in tne Institute of Tcrhnology 
at Prague; Dr. B. Salomon, profef,sor in Charles University at 
Prague; and the writer. At the outset, tliey decided as a result of 
a motion made by Professor Vorovka to discuss the free Czech 
scliool as they conceived it, regardless of existing conditions, 
which meant, of course, the school in the future Czechoslovakian 
State, 

The Proposal of the Union. We still have on the one hand 
the classical Gymnasium with Latin and Greek, and on the other 
the Rcalsrhulc with modern languages and more thorough instruc- 
tion in mathematics and the natural sciences, while the two types 
of the Rcalgymnasium with Latin, modern languages, and descrip- 
tive geometry, together with the so-called Decin type Gymnashtvu 
stand between. The proposal of the Union aims at postponing the 
decision about the direction of the studies as far as possible until 
the pupil is at a more mature age. It suggests a common four-year 
basis on the native language and civics, during which period all pu- 
pils wouM learn the fundamentals of drafting. In the two following 
years Latin in one division would alternate with descriptive 
geometry and drawing in the other. The seventh form would split 
into two departments: those of Gymnamim and of the licaUchulc, 
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while the eighth form would have two divisions: philological- 
historical und nuithumatical-technical. 

Curricula for Mathematics and Descriptive Geometry. The 

committees worked out detailed curricula for mathematics and 
descriptive geometry. For the first form four instead of the cus- 
tomarj- three hours a week of mathematics are suggested; in 
geometry is added the remainder ot the work on axes and planes. 
For forms 2 to 6 tlie Union ofTers, with the exception of minor 
changes, the earlier curriculum of tlie Gymnasium up to the work 
with four-ph\cc logarithmic tables, and compound interest calcula- 
tions, as well as the fundamentals of plane trigonometry. The neces- 
sary double level of teaching is intended to be interpreted in such a 
way that material taught in the lower grades may be sunnnarized 
and deepened in the higher one?, so that the detailed teaching of tlie 
whole field will not be repeated. In the seventh form of the Gyyn- 
nashim, combinations, the binomial theorem for positive integral 
powers, the fundamentals of probability, and insurance mathe- 
matics, as well as the additional plane trigonometry, are included. 
With these the teaching of mathematics is to end, and from tlie 
present offering analytical geometry is to be dropped. The latter 
would, however, figure in the Rcalschule division, where it would 
be taught up to th? work on the circle. For the eighth form of the 
natural science division binomial equations, geometrical repr(»sonta- 
tion of complex numbers, De MoivreV formula, and the fundamen- 
tals of infinitesimal calculus are suggested. For the eighth form of 
the mathematical-technical division numerical and graphic solutions 
of higher equations, analytical geometry of conic scotions, and the 
completion of planimetry arc added. In descriptive geometry the 
present material of the Rcahchulc is to be taught up to the seventh 
form; in the eighth form of the mathematical-technicardivisitm the 
fundamentals of projective geometry and conic sections, and the 
theorems of Pa.^cal and Brianclion arc to be taught, while the mate- 
rial completed in the lower grades is to be deepened with the 
alternative u.^e of .suitable types of projecticm, anrl with the expla- 
nations of tlie methods of representation in constant view. 

Aim of the Secondary Schocl, At the same time the Union 
took a decisive negative stand again.^t the attitude of the pro- 
fessors of the university teolmical schools wlio suggested tlie shifting 
of a part of the theoretical teaching material of their schools, 
especially that of mathematics, descriptive geometry, and physics, 
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to the secondary school. The Union hchl the opinion that the aim 
of the secondary sdiool is mainly tiiat of general education and not 
that of professional preparation. 

I have dealt with tliese reform proposals in detail, because tliey 
have influenced deeply the development of this question in our 
country and will undoubtedly continue to do so. 

Work of the Ministry of Education. Soon after the bloodless 
revolution of the twenty-eighth of October, 1918, the Union came 
out with it.s proposals. This stimulated further discussion in the 
committee of the Ministry of Kdueation, whose chairman is Pro- 
fessor Dr. Bydzovsky. This conmntt(M) brought forward another 
proposal which in certain respects is similar to that of the Union 
and which now forms the basis for a study by able specialists and 
will doubtless become a foundation for fuiurt* changes. For the 
present the belief has become prevalent that u sudden change would 
not be beneficial to the secondary school; a slow development with 
a gradual realization of the reforms to bo sought is considered much 
healthier. 

In accordance with this proposal and under the influence of 
the proposal of the Union, as early as the year 1919 the number 
of periods of religion and ela.ssical languages was somewhat limited 
in the schedule, the hours of the native language were increased, 
and in the first form of all the secondary schools the teaching of 
mathematics was increased from three to four hours a wc(^k; in 
Rcalschulrn and R( al(jitnn\a.><i( 71 the teaching of di'scriptive ^(M)tn- 
etry was increa.^ed b> one period a week, and in Rralrjywntisif f) the 
latter was shifted into the last two or three gra<les of that tyi)c 
of school. 

Only in Slovakia, where under the Hungarian rule there wei'c 
no Slovak secondary schools whatever and the primary schools 
were allowed only as private schools with «?chedules overtaxed by 
the teaching of the Hungarian language at the expense of all tin 
other subjects, was it impossible to change the schedule in favor 
of the subjects of mathematics and the natural soionocs. Theso 
differences were at last annulled l\v the decree of the Ministry of 
Education of June 7, 1927, by which, witli small variations resulting 
from local conditions (diffiTvnces in the number of periods of 
religion and modern languages), the division of the seheclule for 
the individual subjects is equal for all the parts of the Czecho- 
slovakian Republic. 
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Wee::ly Mathematics Schedule. Evon in the schools with 
(ItmTcnt langiuiK't-s of instruction (Czochoslovakian, German, Hun- 
jtanaii. VohAi. or lUissiiui). the i^chodulo is practicallv the mhu'. 
I-or the teacliinjr „f uiatlKUiiutics the follo-.ving weekly schedule is 
in force at prciont: 



Srlliml 
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For dcscripMve geonietry and elementary drafting, the folkuvini' 
schedule is in force; 
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AI>^n the Dn-in type ('.mna.hon. \{x^\m Jiralgynnnvwnn win 
throp divisions nf its higher studii^s i,n top of tla^ identical foul-^. :i • 
basis with Latin, was roarranged as follows: 



Mjithomatics 

Gyrnnafnum 

jRealgyynnaifium . . . 

Itcalschule 

DGscrii)tivo CfOomotn- 
and DraftirifT 

Itfalgymnasium . . . 
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Shortage of Teachers. The activity of the tcuclicrs of Ih.. 
secondary schools of all the departments was being exhausted, in 
the first ten yc-irs after the formation of the republic, by the 'in- 
creased tasks of actual instruction. A shortage of teachers resulted 
from the appohitmcnt of many to the newly organized Ministry, 
and into the newly established schools in Slovakia and Sub-' 
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Carpathian Rutlieiiia. As lias been said, under tlie Hungarian 
ruK^ \\\v\v wvrv no scIumiIs in Slovakia and Sul)carpatliian Uiulirni i 
(which have together 3,01)3,148 inliabitants) witli CzecliosUivakian 
or Russian hmguage of instruction, tliough the great majority of 
tlic population is Czechnslovnkian (2.018.550, according to the 
census of 1921) and Hus.sian (458,145), ^Vithin a few years after 
1918, fifty-four Czechoslovakian and sixteen Russian secondary 
and normal schools were established there. It is not necessary to 
add that this lack of teaching personnel, wliieh is only now being 
relieved, affected also the teacliing of. mathematical subjects. 

'^r^xibooks Published by the Union, The changes in the 
teaching material show best in the changes of tlie most widely \ised 
texthoidvs. ptihlished hy flu^ Tnion, The first edition is dcstM-ilifd 
in detail in the report of 1912. In an arithmetic by Cervenka, tli^^ 
examples were adjusted to the new conditi(ms, the present unit of 
currency (the Czechoslovukian crown) being taken everywhere into 
consideraiion, and sometimes even the prices in the examples were 
changed according to current prices. It is certainly to be recom- 
mended that similar changes be made in all the examples in the next 
editions. The parts on political economy were simplified. Although 
in the first edition they were very good, they sometimes overtaxes! 
the interest and comprehension of eleven- and twelve-year-old 
children. On the other hand, there was included ratio and propor- 
tion, as prescribed by the changed cutricula, and also devices for 
convenient and quick calculation (addition, multiplication, and 
squares). There is, also, an instructive chapter on the differences 
between our symbols and those u.sed in foreign, especially Anglo- 
Saxon, countries. The geometry by Valoiich remained almost 
untouched. 

The arithmetic by Bydzovsky, however, underwent a much 
greater change. It was criticized for having overstressed graphic 
delineation. In the last edition some parts of the graphic delineation 
were omitted, for example, a very instructive explanation based on 
a graph when in an equation of the second degree one root becomes 
infinitely large; also, the graphic drawings, which in the first edition 
permeated the whole textbook from the very beginning of the first 
form, were omitted in about the first quarter of the hook, and 
'omhinod into a special chapter falling between the materials for 
the fourth and fifth forms. Tiiese changei> will not be generally 
l)lcasing to the friends of graphic representaMon in our instruction. 
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Finally. CM-rythiiiR \v'<icli was uiiin'a'.'.siuy w;is oinittc*' or tlio 
important niiitcrial was yimplifietl in onli-r to pn-vi-nt. overtaxing 
of thf pupils. 

Bocniisi' (if financial ri'asniii!. cxniiiplos wliicli arc not part of 
tlie explanation wvw rcfi-rn-il into a separate Sununary of I'roljlcms. 
The order of the teaeliiiif: inatt-ria! was also slifrhtly eliimped. 

A similar situation exists with reference to \'tlj«tvh's ^e()^letry 
for hijjlier forms. Tiiere inversion was omitted, tjie part.-* on the 
hif,Ni('r curve.s were somewhat simplified, as well as tlie graphic 
solutiiin.s of numerieal equatiofs, and the iiilinitesimal ealeulus; 
in the edition, however, for (linnnush n there W;is added some work 
on projection. '11a- -^tylc is mon concise ;iiid the prolilem^ were i 
ferred fin- liiiaiicial reasons lo th- Summary of rroblenis. 

The descriptive peoini ry liy i^thart and ?<eyfert remained un- 
touehed. As to the oilier textbooks dealt with in the aliovc- 
nicntioned report, we have only t > add that the textbook by Klira 
and Rasin was worki-d over in ilio sear by H. Matas and that 
there is a new textbook in arilhnietie for the hi«ber foi-m^ by 
J. Muk. all of whieh arc popular. In Muk's textbook, where propc-r 
nttention is paid to urapliie delinea'iini. post-war conditions are 
expressed in the part on eompouiid interest by explanation" of 
inflation, dellation, and devaluatinn o| eurreiu-y. 

German secondary schools of the ( /.eehoslovakian Uepublic use 
nlmo.<t entirely the old Austrian textbooks for mathcmaiics which 
were only rec. itly submitted to (he Czechoslovakian Ministry of 
Education for a new ap|iroval. The only new textbook is the 
descriptive jr(<ome(ry in four volumes by" A. Scliwefel. Dnitsrhr 
lirnlinimnasi'uni in-ofcssor at rratiuc. li differs from the Czech 
textbook.-:' by ;i larger quantity of material. Kspcci.ally in tiie fourth 
V(dumc. (here are jiarts which are dmi iiiclii.|e,l j,, tl,,. eiirrifuliiin : 
for example, shadows of ro(a(ioii planes, siraij:li(-liiie aii^rles. angles 
of planes ill cen(r'il projeclion. and (he (rea(iin-n( of surfaces in 
persp<'C(ive. 

Methods of Teaching. The mediod of tc.aehiiu: in the s(<c- 
onilary schools of old-time Aiisfri;; was dctcrmim-d liy the Instruc- 
tions of 18!)!), and (he decree of thi- Miiii>^try of iMlucatioii of 11)09, 
partly in aiiiendiiien(< to (he curricula, partly in the rules about 
examinations and (das.-ilicniion. Thoc decrees strivscd tin- licuristic 
method, already in use, !is well as the coilpcration of (he whoh? class 
during instruction. 



C7.i:CUU)SlX)VAKIA 



17 



Dr Cervenka's Lecture at Prague. As to the toaohinfi of 
niatluMiuitirs and ik*srripllvc ni-Miim^try in tho Czvch M\ooU of tlio 
Czofhoslovakian l{r|mbli(\ and I'spocially thusu in its larj^'St sec- 
tion, Hohi'inia, llu» K^ctuiv of Land Insiu-rtor Lad. tVnvnUa at 
Prague is insinii'tivo. The k'etiirc was (k'iiviMvd on Ajiril 4, 1925, 
at ihe confi ivai'u of Pra^ui' protVssors of niatliomatics and descrip- 
tive ^eonu'try. We eaimol j^o into the details wliieli set up for the 
teaching of uur suhjeels woll wurked-out modern aims, fretiucntly 
dealing with detailed lu'ohlenis. We shall mention only u few of 
the leading ideas. 

Dr. Ccrvenka, tho chief of the teaching of mathematics in the 
secondary schools of Bohemia, considers the aim in teaching mathe- 
matics to be the acquiring of jjositive knowledge, as well as general 
formal education. He stresses the develoimient not only of tlie 
intellect, but also of the educational elements in the ethical .sense, 
in the develoimient of the emotions and will. J3ecau.se in our subject 
more than in others the pujuls achievement depends on his having 
ninstored the material, the didactic resjjonsibility of the teachers 
(if nialheniatic< is so much the greater. (\uise(iui'ntly. Dr. (Vr- 
venka demands from the teacher, to whom a considerable freedom 
in methods is left, a thorough did.actic and methodical preparation, 
not only on the whole years material, but also on each teaching 
period, during which there is, of course, also necessary an empliasis 
upon the detailed situations in the eIa.<sroom. lie, therefore, calls 
for a thorough university preparation in the .^jiccial didactics of 
mathematical subjects on the jiart of future professors of the 
secondary schools and, emphasizing the ])rcsent arrangements, he 
demands a further j)o."?sibility of education for the teacher and 
insists that he be not overtaxed by too many hours of instruction, 
lie also reconnnends mutual classroom visits. 

Kvcn Dr. ('erveiika considers the heuristic method best and 
the only ])ossible one in the lower grades, with the constant 
cooperation of the whole class. However, he warns against its 
extremes. He advises the teacher in the higher grades to introduce 
from time to time an uninterrupted model exi)Ianation, proof, or 
solution. He reconnnends that the pupils thcm.^elves be given oppor- 
tunity for such uninterrupted work, ])erhaps even to a coherent 
explanation of the material, projjared on the basis of the references 
furnished by the teacher. In all the g ^ades ho thinks that the inde- 
pendence of the i)Ui)il should be considered. This, he says, is easily 
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ruineii by the formal (Jllc^•tiun method. He beHeves that the pupil's 
activity should bo encouraged by abunchmt practical measuring, 
weighing, and the like, as well as by the pupil's choice of the 
examples, asJ in the ease of subjects for drafting, lie stressed also 
the importance of making the instruction interesting, especially by 
the introduction of historical connnenti^, and pointed out the educa- 
tional value of the biographical element, from the lives of the great 
mathematicians. He emphasized the need of sharpening the judg- 
ment by oral examples taken from the practical life of the pupil's 
environment. 

From the details I mention only the demand for an exact and 
uniform terminolo^ry, for uniform arrangement of solutions and 
proofs, for a certain minimal canon of fornmlas to be memorized, for 
an abundant practice of numerical calculation in all the grades to 
be subsecim^nlly memorized, and for a consideration of the sjieed 
of a pupir^' work in the various topics in the liehl of mathe- 
matics in conneetiun with which the Auierican tests were called to 
attention. 

The Activity SchooL The teachers of the secondary schools 
stress lately, also, the methods of the activity school. The rei)orts of 
the pedagogical section of the sixth convention of the Czecho- 
slovakian natural scientists, physicians, and engineers, in which also 
the mathematicians are taking part, deal with this problem, and 
we hope that they will give impetus to the further develoi)ment 
of theso methods of teaching in our subjects. 

Problems of Teaching Mathematics, For a clear discussion of 
the problems of teaching mathematics the ''Didactic-methociical 
Ajipendix" of the Journal for the Practice of Mathewatics and 
Physics is also important. It is published by the Union and appears 
for the tiiinl year in 1927-28 under the eiiitorship of J. Fridrich. 
Riaischulc professor at Prague. 

In their individual study of mathematical and physical sciences 
outsitie of school, the pupils of the secondary schools are stimulated 
by the Outlook oj Mathematics and Natural Science, edited by 
Professor Dr. V. Ilysav>'. An approximate picture of present-day 
teaching of mathematical subjects is offered by the statistics oi 
ehissification of twenty-nine Prague scconciarj* schools which were 
worked out for the convention by Professor J, Muk. The final 
results in percentages arc given in the table on the following 
page: 
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Tlic ?tudy of future Czech professors of tlie secondary schools is 
better provided for in our state than in okl Austria-Hungary. At 
Masaryk Tnivcrsity in Brnc there was established two chairs 
of matlioniatics; lectures on analytics were given by the well-known 
Dr. M. Lerch, and after his death by Professor Dr. E. Cech; lectures 
on geometry are given by Profos^^or Dr. L. Seyfert of Charles 
University at Prague and the Czech Institute of Technology at 
Prague, where the future professors of descriptive geometry spend 
two years before their university studies. As a result all are much 
better equipped than before. In the Czech Institute of Technology 
there are six professors of mathematics, Dr. V. Hruska, Dr. J. 
Kloboucek, Dr. F. Kadi, Dr. K. Kychlik, Dr. J. Svoboda, and Dr. 
J. Vojtech, and three associate professors. Dr. K. Dusl, Dr. V. 
Hlayaty, Dr. B. Machytka. Three professors. Dr. F. Kaderavek, Dr! 
J. Kounovsky, and Dr. V. Hruska. and one associate professor, 
Eng. B. Chalupnicek, teach descriptive geometry. Lectures are given 
to candidates of the teaching profession on the review of the history 
of matliematics by the writer of this article. 

In Charles University, under Austrian rule, there were only 
three professors of mathematics. Dr. J. Sobotka for geometry. Dr. 
V. I aska for applied mathematics, and Dr. K. Peter for analytics! 
Now they have been joined by Dr. K. Bydzovsky for geometry, 
Dr. M. Koessler for analytics. Dr. E. Schoenbaum for insurance 
mathematics; and by four assistant professors. Dr. K. Rychlik for 
algebra. Dr. V. Jarnik for analytics. Dr. B. xMachytka for geometry 
and the writer. ' 

In addition, Dr. K. Vurovka gives lectures on the philosophy of 
mathematics. The writer, as assistant professor with the title of 
university profes.sor, lectures on the hi<=tory of mathematics. He 
also ha.s a lectureship on didactics and methods of mathematics: 
one year he lectures on the general didactics of mathematics, in 
another year on special methods of one of the branches— arithmetic, 
geometry, or descriptive geometry. The students themselves report 
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on new nu'tlioils or perform sonic experiment with the teaching 
material of the ^fceondary schools. Dr. Cervenka strongly favors this 
arrangement, and with his help and advice, as well as the permission 
of the Minirjtry, the writer organized the classroom visits of the 
students and their practice in the didactics of mathematics at three 
of the Prague Railschulcru After each visit the ^^tudents report and 
discuss their experiences. The classroom visits have proved very 
sucee^^sful and they should be continued and developed further. 

K\cej)t for the M'nistry's api)roval, the organization has a pri- 
vate character, ami shouhl be taktn care of by the Mini:^try it-r^elf, 
after an agreement with the directors in ques^tion and in(li\*i{huil 
well-knt)wn profe.s^ror.s of the secondary schools. The original 
permission of the Ministry should hold for classroom visits in 
all the secondary schools of the university town, out of which 
certain exceptionally good teachers should be chosen, according 
to the suggestion of the land inspector, in order to take ch\rge 
of this diflicult and responsible task. Of course, they would have 
to be recomj)ensed fo'' their special work. In addition, the possibility 
of visiting should be afforded to a larger number of the students 
at the same time; the\ should observe several successive periods 
of mathematics and descrijitive geometry in the same class, and 
after visiting is over the teaching professor himself, ordinarily in 
the presence of the university instructor of didactics and methods of 
mathematies, should hold a longer discussion with the students 
about the performed teaching which they witnessed and on which 
they have to hand in a report. Further, it would be necessary to 
establish, aside from the two hours a week of the lecturing on 
didactics of mathematics, another two hours of seminar work. It 
would be advisable to include the didactics and methods of mathe- 
matic? and descriptive geometry among the subjects of the state 
teachers' examination for the candidates of the professorship of 
these subjects. Finally, the university sliould ofYer also regular 
lectures on elementary mathematics from a higher point of view. 

These arrangements could be brought about sooner and more 
easily than the materialization of the pro{)osal of the committee on 
the reform of the secondary school, in tlie Ministry of Education, 
which suggests an establishment of special model secondary schools, 
to which the candidates would be assigned after the comi)letion of 
their university studies, and where their '^methodical-didactic*' 
preparation would be centered. This proposal is still under debate. 



ENGLAND 

By G. ST. L. CARSON* 

Introduction, Many of the changes in England since 1910 
are due to or are connected with the increasing systematization of 
public education. To give a comprehensive account of what has 
happened it is necessary, therefore, to state, in outline at least, 
those main features of this systematization which have affected 
the teaching of mathematics. Up to the present time they have 
been almost entirely concerned with the state-aided secondary 
schools, that is, schools which receive their pupils at 11 or 12 years 
of age and retain them until 16 at Icast;^ but, as will bo ^cen later, a 
problem of a different type has arisen and is rapidly becoming an 
urgent matter. 

We shall discuss these changes in turn, pointing out as many 
of the details as possible before giving problems that confront us 
at the present time. 

I. First Marked Change 

Admission of Pupils. The first marked change in these 
secondary schools is in the method of admission of the pupils. The 
demand for places having become much greater than the supply, 
the schools have been able to impose their own terms for admission, 
and these, broadly spcakinj?, have been two in number. The first is 
that the pupil on entry shall not exceed a certain age which at first 
was often 13 years but is now rapidly tending to become 12 years; 
the second, that he must possess some reasonable minimum equip- 
ment in English and arithmetic. In consequence, the classes are 
more homogeneous as regards both the ages and the minimum 
attainments of the pupils, and there is a definite minimum course 
of mathematical instruction which can be planned for the school 
as a whole, a condition of things by no means common formerly and 
not always found even now. 

*Thls report has brm written with the consent of tho Ronrtl of EdurntlDn. by 
Mr. G. St. U Cnrson, M.A.. H..M. Insppctor of Srhools and Staff Inspector In .Mjithc- 
matics. It should ho clf'arU* undorstiKxi that the opinlims cxpreflsed aro hi8 own, 
And that thpy do not couiniit the Board in any way. — Editor. 

* Approximately Grades 7-11 of the schools of the United States. —Editor. 
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11. Second Development 

Length and Extent of the Course. In coni<idering the length 
uf thi:? cour:?e, and the extent to which it is completed by all pupils, 
we come to the second development in secondary schools. It is now 
generally recognized that education of this type will inevitably fail 
to be effective unless continued for four or five years, and in conse- 
quence pupils have tended, in increasing numbers, to stay at school 
until they have actually or nearly attained the age of 16 years. 
It is true that this stay is not always voluntary in that parents are 
often required, when children enter a secondary school, to sign a 
corresponding undertaking; but it is finding acceptance as a 
cardinal feature of secondary education and the schools are bene- 
fiting correspondingly. The type of pupil, formerly very common, 
who goes to such a school for a year or two '*to finish" is now almost 
unknown. 

Apart from the abler pupils who stay longer for more advanced 
work and who will be considered later in this Report, a secondary 
school can, therefore, be regarded as receiving its pupils, under a 
mininmm qualification, at the age of 11 or 12 and retaining them 
for four or five years. In consequence, classes are much less often 
subdivided into groups of wliich the worst is regarded as practically 
hopeless, and teachers have been faced, more than ever before, with 
the problem of instructing a whole school, class by class, in a com- 
mon mathematical syllabus. The effect on the quahty of the 
instruction itself has been striking, for the teachers have been led 
to attempt many more methods of presentation instead of keeping 
to those which were traditional and i)assing over pupils to whom 
these particular methods did not appeal; and to find these new 
methods the teachers have used their own ingenuity and have turned 
for help and inspiration in striking numbers to meetings of the 
Mathematical Association and to courses on the teaching of mathe- 
matics. For this a very large amount of credit is due to the teachers 
themselves; but to view the matter aright it must be remembered 
that what these teachers have in fact done is not so much to initiate 
a change as to respond—admirably, a.s has just been said— to a need 
brought about by legislative and admini.-strative action. 

III. ANOTirKK Devklopmknt 

First Examination. Illustrations of this general .statement art- 
of course necessary, but they must be preceded by an account i;f 
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another development; namely, the institution of an examination, 
called the *Tirst Examination,^' appropriate to the termination of a 
normal secondary school course. All that neod be said here is that 
certain existing examinations, which were nioro or less suited to 
this purpose, have, by concerted action, been shaped so as better to 
suit it and are now taken, not by selected pupils, but by whole 
club>'es. In its general aspects this change is still a matter of con- 
troversy; but in regard to mathematics the Examining Bodies, with 
the aid of teachers, have devised tests which meet with fairly gen- 
eral approval except for the residue of pupils, mostly girls, who are 
said to be incapable of learning the subject. This fact is important 
because the syllabi and papers supply a statement of what is at 
present found to be pos.^ible for mu.^t of the pupils; and, as will 
shortly be seen, in certain respects the contents of these syllabi 
provide conclusive evidence of progress. 

Normal Minimum Curriculum. Turning now to the normal 
minimum curriculum; it includes arithmetic, algebra, geometry, and 
in almost all cases trigonometry of a simple numerical kind; and 
these are the subjects found in the First Examination syllabi, 
trigonometry being sometimes optional and sometimes absent. Arith- 
metic now includes logarithms; algebra includes graphs but goes no 
further than the traditional quadratics and progressions. Geometry 
usually includes Euclid s first six books; and trigonometry includes 
only the simplest formulas and identities. This luMn^ the present 
usual minimum syllabus, there remains to be considered to what 
extent teaching and achievement have progressed. The several 
branches of the subject wn be considered in turn. 

The Arithmetic Syllabus. The only marked change in the 
arithmetie syllabus is the introduction of logarithms, usually in the 
second or third year of the course, for practically all pupils instead 
of a chosen few. In part, this was due to the needs of teachers of 
science; but it would probably have happened, sooner or later, in 
any case, on account of the desire of the mathematics teachers to 
give their pupils more command over problems of varied types. 
However that may be, the work is good and has given the pupils 
an added source of power, and therefore an increased interest. 

Technique of Teaching. In the technique of arithmetic 
teaching there is no such marked change: probably none is to be 
expected. But there is a markedly more critical attitude among the 
teachers themselves, as is well illustrated hy iheir treatment of the 
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multiplication and division of decimals. For some years the method 
known as standardization was powerfully advocated and widely 
used in virtue merely of that fact; but there is now a growing 
disposition to judge this and other such matters at first hand and 
in the light of experience — that is, the corporate body is finding a 
mind of its own. 

Achievement in Arithmetic. As to achievement in arithmetic, 
the efforts of the teachers have undoubtedly led to increased power 
and intcMvst. Prohleiiis whii-h would formerly have been considered 
hard are now found easy, and this is due to better teaching. But it is 
widely felt by teachers themselves, as by others, that standards of 
speed and accuracy in simple computations are not what they 
should be, and methods for raising these standards are being more 
and more considered. 

The Algebra Syllabus. In the algebra syllabus, there has been 
little change: it has still the traditional content, as has already been 
said. It is of interest, however, to observe that the attempt, initiated 
some twenty-five years ago for example, to limit the scope of the 
formal operations to fractions having single terms for their denom- 
inators, has failed, apparently through the tacit opposition of 
teacliors themselves. Rightly or wrongly, it seems to be felt that 
something like the present syllabus is the least that is worth having 
at all. Many of the more progressive teachers have not always taken 
this view; and, no doubt, some do not now; but on the other hand, 
there are now many who have been convinced by experience that 
anything less than the present syllabus would provide a tool of 
little use. 

Technique o£ Teaching and Achievement. In the technique of 
teaching and in the attainment of pupils there j^eenis to have been 
little change beyond that which has followed from the efforts 
already described of the teachers themselves. In short, apart from 
the tacit assertion of the minimum syllabus and the general im- 
provement in teaching, algebra appears to have progressed but 
little. The truth is probably that it needs an outlet such as 
logarithms provided for the work in arithmetic. Compared with 
the size of the tool, the pupils have made, as yet, but little use of it. 

Geometry. In geometry, on the other hantl. there have been 
substantial changes, not in tl:e syllabi, but in teaching and attain- 
ment. These changes are shown, indirrrtly but conclu.sively, by 
their results. Thirty years ago large numbers of pupils found this 
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subject utterly and completely beyond then; fifteen years ago 
the population had lessened much, but was still substantial; now 
it is relatively ^inall; that is, tluTe are comparatively few i)upils 
who have no mastery of any part of this subject. To state these 
facts is easier than to assign their causes. The now almost universal 
treatment of all the congruence and parallel propositions as axio- 
matic in a first reading of the subject is one cause, and the 
introduction of preliminary courses involving thought in addition 
to mere drawing and measurement is another; but it may well be 
that they have counted for little when compared with the improve- 
ment in actual teaohin.i!;. which seems to be greater in KOometr>' than 
in the other subjects. The truth is that the teaching of geometry has 
received more attention than the teaching of the other branches; 
and since there is no lessening of this close study and experiment, 
it may be inferred that teachers themselves are not yet content. 
A recent publication of the Mathematical Association^ has sug- 
gested very drastic changes in the treatment of the subject, in- 
cluding a new treatment and use of the congruence and parallel 
axioms. Whatever the merits of the suggestions, the interest and 
discussion which they have aroused are all to the good. 

Signs of the Times. It is somewhat remarkable that, though 
the geometrical unrest in this country has now persisted for at least 
thirty years, there has been no change in the maximum content of 
the standard syllabus and, at any rate until recently, no suggesti<m 
of any change. To obtain a proper treatment of the earlier work 
took a long time, it is true; indeed, there may still he room for 
improvement in this respect. But broad and large, the effects of 
this change can now be seen; and though they are all to the gnod, 
the teachers show, by their actions and discussions, that they think 
there is more to be done. Complaint is often heard, for example, 
that ton few bnys can attempt easy riders * wifh fair hope of success, 
i^igns are not wanting that the next general movement may be in 
the direction of an enlarged syllabus or range of .^tudy, on the 
ground that the present content is too small to ^ive an adequate 
background of geometrical experience. The teaching of descriptive 
geometry is certainly spreading, if slowly: and the study of one or 
two simple curves other than the circle is not now regardi^l as 
utterly impossible, as it would have been fifteen years ago. In 

• r/»r Trnrhinf] of (irumvtm in S^rhnols, n IN-pcrt r.f tho Hritish AKs..riatinn. JUljti. 
♦in tli*« I'll tiMi Str-U's \vi. wniiUi Mi.v "Mricinals." Kiiiriir. 
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short, teachers may be deciding unconsciously that further study 
of the axioms, is, for the present, the flogging of a dead horse; and 
that the next line of experiment must be in a wider study of the 
subject. 

Numerical Trigonometry. The work in numerical trigo- 
nometry has already been sufficiently described. It must be added, 
however, that this subject is not regarded as a luxury for the abler 
pupils only; on the contrary, it is studied by all or nearly all, and 
has in practice been found to be a solvent whereby many boys and 
girls have found a first interest in, and power over, their mathe- 
matical work. Had the subject been treated on the traditional 
abstract line, with the usual crop of identities and equations, the 
experiment would undoubtedly have failed, for it would not have 
provided that link between number and space which appeals to the 
pupils in question. 

Reasons for Progress. In the ordinary work of the secondary 
school, then, the period under review has been one of quiet study 
and substantial progress as regards methods of teaching, and has 
been signalized by three outstanding features: the spread of log- 
arithms, the spread of trigonometry, and the tacit refusal of 
teachers to limit the syllabus in algebra. It might easily be thought, 
and no doubt sometimes is thought, that these three features were 
due to ordinances imposed from above, as, for example, by Ex- 
amining Bodies. Nothing could be further from the truth. As a 
matter of sheer history the fact is that logarithms and trigonometry 
found their way into many schools before they appeared in exam- 
ination syllabi, and only appeared in these syllabi at all because 
schools told the Examining Bodies that they were doinjr the 
work and wished it to be represented in the Examination^^; and 
had these schools desired a reduction of the algebra syllnbiw 
there is no reason to think that they would have been less enter- 
prising in this respect. It may fairly be concluded, therefore, that 
during this period the teachers of mathematics have taken the first 
steps towards becoming a corporate body with a mind of its own, a 
chanjje of even more importance than the particular events which 
signalize it, and largely due, no doubt, to the efforts of the Mathe- 
matical Association and its branches. 

The Calculus. As to the future, the continued unrest as re- 
gards geometry has already been mentioned, but the phenomenon 
of most immediate significance concerns the calculus. This subject 
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now stand? whoro simple trigonometry stood fifteen years ago. It 1:5 
"in the air" for quite ordinary boys, and a small but inereasing 
number (if se]iool< are actually attempting it with sueco.^s. quite 
independently of any examination requirements, the work including 
differentiation and integration for rational algebraic expressions 
lor polynomials 1 at least. That history will repeat itself can hardly 
be doubted: the end must surely be — years hence, perha|is— that in 
some simple form these subjects will find a place in the First 
Examinations for all ordinary pupils. In a very limited sense this 
has indeec: already happened. In most of these Examinations there 
is a subjer-t ftakcn by very few candidates) called '^Additional 
Mathematics," which by tradition consisted of further algebra, 
abstract trigonometry, and perhaps a little analytical geometry; 
by the act of the schools themselves, simple calculus now appears 
in substitution for. or as an alternative to. the bulk of this syllabus. 

It is in calculus, if at all, that the formal algebra now taught 
will find its proper aim. as the few schools which now attempt the 
subject with ordinary boys have already found. In fact, it already 
seems likely that calculus will fuse with algebra in secondary 
schools, as it has in modern analysis; at least, that is what experi- 
ence in this country (small, of course, as yet) suggests as the 
outcome. 

IV. Dfa'elopmknt of Adv.wckd Work 

Second Examination. Returning now to the secondary schools 
themselves, one more development must be mentioncfl. In 1917. the 
Board of Education initiated a systematic eneouraaemeiit of 
advanced work for more able pupils who remained at school for at 
least two years after the FiiM Examination or Matriculation stage. i 
Many solionls had for a long time attempted such work, the pupils 
usually proceeding fo a university; but for reasons usually financial 
in nutui'f. niany others couhi not do sri. thfiuuh ffjually willinc and 
able for it. The '•ncourag(»ment has been effective: in mathematics 
as in most other subjects there is now a largely increased amount 
of this liiaher work. Normally two or three main subjects are taken, 
mathematifs hviu^x continued nu)st often, of course, with physics 
or chemistry or both; and a eorresjionding Examination called the 
*^Second Exannnatlon'* has bc'-n set up. 

In nuithematics. the conditions as reir.ards the syllabus are still 
somewhat confused, as is ju'rhaps only uat^r-tl ef«nsidering the short 
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lapse of time since higher work on this larger scale began. Schools 
had to begin by doing what they could, and often therefore took 
pure mathematics but no mechanics, a separation probably due to 
the fact that many English universities regard pure and applied 
mathematics as two subjects and allow the former to be taken 
without the latter. Where the Second Examination conditions allow 
it— there are eight independent Examining Bodies, each having its 
own regulations— this condition has tended to persist, despite a pos- 
sibility of taking in combination, as one subject, lesser amounts of 
pure and of applied matliematics respectively. Such a combination 
would be easier if mechanics were a part of the normal minimum 
course in mathematics, but that is as yet rare; and so far as can 
now be judged the calculus is likely to precede it. The syllabi for 
higher work are therefore likely to develop independently as teach- 
ing at this level matures. 

To describe the syllabi of this higher work is perhaps unneces- 
sary. Tliey represent, more or less, what able pupils can achieve in 
two years when reading mathematics as one of two or three prin- 
cipal subjects to which they devote the bulk of their time and 
include, of course, substantial amounts of all the main branches 
of mathematics. For this Report, the one fact of leading importance 
is that there is now a large number of pupils reading in this way 
and undoubtedly with profit; it is yet too soon to see the full result. 

V. Last Development of Importance 

More Intensive Work for Gifted Students. One more de- 
velopment, small in size but important in nature, remains to be 
noticed. Pupils of outstanding mathematical ability—comparatively 
rare, of course— are not well suited by a course in which mathe- 
matics is treated as one of two or three subjects; they need and 
deserve a more intoni=^ive training. This has come to be recognized, 
and provision has been made to meet the need. There is no fear, 
therefore, that this outstanding ability will be overlooked in the 
organization of liigher education which has just been described; 
and the existence of the safeguard is on- more evidence of activity 
of matliematics teachers. 

VI. SUMMAHV 

Progress Has Been General. It remains to be said that the 
limitation of this report, so far as concerns secondary education, 
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to the conditions in the state-aided schools must not be taken as 
suggesting that in otlier secondary schools, which include of course 
the public schools, <-here has been no corresponding progress. The 
exact opposite is the case; but tlie progress lias been alike in the 
two cases and has been more easily described in tlie way chosen, 
since, as was said at the outset, it has been so largely conditioned 
and even prompted by the public organization of education as a 
whole. 

Central Schools. Until recent years, at the school stage little 
mathematics has been taught in this country outside the secondary 
schools, the term secondary connoting any school which normally 
keeps its pupils until tliey are 16 years of age at least. There have 
been, however, a number of boys and girls in the public elementary 
scliools— which are state-supported and have no foe— who were 
unable or unwilling to proceed to a secondary school but had, by 
law, to remain at school until 14 years of age at least. More or less 
formally according to their number, many of them have received 
instruction in subjects such as French, mathematics, and science; 
in some of the larger areas they liave been gathered into "Central 
Schools" for a course of three or four years ending at 15 years of 
age. 

There has thus emerged a new problem, that of providing from 
11 years of age for boys and girls who are not lacking in knowledge 
and capacity but who do not proceed to a secondary school, perh!ii)S 
because ihry fail to gain admission, perhaps because their parents 
arc unwilling that they should stay at school until over 16 years 
of ago to recvive an education thought not to lead directly to good 
employment. U nust not be thought that the.<e children are neces- 
sarily less able tha;i those who enter secondary schools; no doubt 
many of them arc, bu': on the other hand, in large town.« the parents 
of really able children not infrequently make this choice. 

Modern Schools, it is propo.scd to make provision for these 
cases by a new type of school for which the term "Modern Schcol" 
has been suggested. Tliosc in charge of these scliools will be faced 
with the need of evolving a new curriculum, and here, for teachers 
cif mathematics, is a new and pressing problem. What can and 
should be taught to childicn in a course of three or four years end- 
ing at 15 years of age and followed by emjiloyment? 

Not unnaturally, many or most of those who have already faced 
this problem, for example in the Central Schools, have resorted to 
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♦ho (jhvidiij* fxptHlicnt of in'oci^cdinj? as far as possible on the lines 
fustomary in secondary schools. But that nnist h«ad to intellectual 
fnilure. for the pujuls and ^^ta^T are handling a subject whinh is 
truncated, not complete. 

Effect of Advanced Work in Mathematics, The word "com- 
pli't.'" li:i< hrro been n-^i'd not vimurly. but in a vrry defniile sco^e. 
The jrrowth of advanet'd svork in secondary s(»hnols has alreatly la-en 
described, but mention of one of the ino>t iinjan'tant elTeets iif this 
^nnvih has d/liberately been postponed. The reaction m the work 
and teaetjiu^ throughout the sehools. not nienOy in the higher classes, 
has been very gieat. In mathematics at least, the teacher cannot 
lie thnriMi'/hly elTcetivc unless he knows a great dcnl nion* df the 
sul)jecf than is contained in the syllabus under which he is working; 
for example, an understanding of functiimality and the ideas of 
the calculus are csst'ntial to i\ complete treatment of graphs, how- 
ever elementary the stage. In most secondary schools, the mathe- 
matical work is now controlled by *"aclu'rs who arc themselves, 
with jierhaps some of their colh^agues, handling day by day ad- 
vaiiC'Mj wnrk of vari(uis kin(i<. The clenu-nfary teaching has tliu> 
been more fully informed, and to this is dw luuch of the imjinive- 
menr in teaching which has already been described mathematically 
at le.Mst. A secfuulary school not having this advanced work can no 
hmger be regarded as eomplctc» nor cai* its mathematics be fully 
productive. 

Present Problems. A Central School (ir a Modern Schcad can 
have no such stimulus and ins[nration, for school life torrnimites 
•nti soon. It is for mathenuificians tluMuselvi^s to find a projier alter- 
native, which must almost inevitably lie in a close linkage of the 
leading ideas and process of mathematics with matters arising in 
science, industry, commerce, and social life. There seems to be no 
reason why boys and girls at this aac should not acciuire the jiowiT 
and habit of thinking mathematically on any (occasion that may 
be apia*()priato. ami some teachers are. indeed, conscious that tliis 
is the main need in Modern ScIkk^N- and they are .'ittemi)ting to 
meet it. The sulijcct (or nu«tho(i) known as practical matlieinatics. 
whitdi thirty year.-- ago did st^ much for teaching Im this country, is 
in mind in this ecjnncction; but for cliildreo of the age in ipiesfion 
<ystematization and tlu^ introduction of a laria^r amount of sja'cifie 
tiaining would be reg.'irded as neces>ary by many or mtist of those 
who are concerned at first hand with the actual teaching. 
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Obviously, the problem i? not easy of solution^ if only because 
a fairly complete break with tradition is necessary* The present 
Rcneration of ti'cu'luTs may, indecul. fail to find even the ln\i!:iniiinu: 
of a proper solution, owing to the handicap of their traditions; but 
they are certainly conscious of the need, and the discussions and 
trials of the next few years are likely to make an interesting con- 
tribution to the history of mathematical education. 
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By MONSIEUR A. CHATELET 
Recleur de V Academic des Sciences, Lille 

Organization of Education in France. As is well known, edu- 
cation in France is organized almost entirely on the linos of the 
official prog;am of studies: on the one hand, public or state educa- 
tion absorbs, the large majority of children and young people; on 
the other, the independent educational organizations are obliged 
to adapt themselves to the official curriculum in spirit, if not to 
the official time-tables, in order to prepare their pupils for examina- 
tions and competitions which are the same for all candidates of 
whatever origin and which are passed before state examination 
boards. 

Therefore an indication of the changes in the curriculum, with 
the addition, if necessary, of certain tendencies expressed in periodi- 
cals or recent books, should, in my opinion, suffice to constitute a 
short survey of the evolution in the teaching of mathematics in 
France during the last eighteen years. I shall begin by recalling 
briefly the main branches of education in our country. 

Infant Schools. Instruction for children of from 2 to 6 years 
is given in infant classes, or in "kindergartens," either public and 
free, or annexed to the secondary schools for girls (and, but more 
rarely, for boys), or private and paying. 

Elementary Education. For children from 6 to 11 years of 
age, elementary education is divided into a preparatory course (one 
year), an elementary course (two years), and an intermediate 
course (two years). It is compulsory, and is free in the ''public 
schools," of which there is at least one in each commune. For those 
children not intending to continue their studies, these courses are 
completed by two years of higher courses preparing for the Cer- 
tificate of Elementary Studies {Certificat d'Etud^^s Primaires) the 
examination for which takes place in every district (canton). 

Interraediate Education. For young boys and girls intermediate 
education comprises three main branches: 
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1. Technical education, from 11 to 15 years of age, com- 
prising one year of higher studies and three years of instruction in 
manual and intellectual subjects. This is given in Schools of Prac- 
tical Commerce and Indus^try [Ecolcs pratiques de Commerce et 
d'lndustrie), and also in a certain number of Trade Schools {Ecoles 
de Metiers) and National Technical Colleges {Ecoles nationales 
Frofcs^ionnelles). Such .schools prepare for a certificate in practical 
commercial or industrial studies. 

2. Higher elementary education {Emeignement Primaire Supe- 
rieur) also comprises one year of higher studies and three years of 
general studies to which are added, whenever possible, a few hours 
of manual work per week. This instruction is given^ the Higher 
Primary Schools, or in the Cours complementaires^lkd prepares 
for a Certificate of Higher Elementary Studies {BrevetmLEiiseigne- 
ment Primaire Superieur)^ with several optional subject^^agricul- 
ture, industry, hoasckerping, and the like, the ''Brevet Simple''; 
the examinations take place in each county (department). 

3. Secondary- school cour.^^o of .«evcn years (from the sixth to the 
first form, plus one class in philosophy or mathematics) in colleges 
and lycees, preparing for the Baccalaureat, an ex'^minat^'jn which 
is passed in two successive years before entering the University. 

Other Phases of Intermediate Education, Courses also exist 
for young boys and girls who are occupied during the day and who 
cannot attend the schools mentioned above. These are "Adult 
Courses*' and *Trade Classes.'* The Adult Courses have no deter- 
mined curricula and provide a continuation of the general instruc- 
tion in the elementary schuol. The Trade Cla.^^ses, which the author- 
ities are trying to make compulsory, have much the same object in 
view as that of the Adult Courses, but they aim more distinctly 
at prai^tical and teriinical preparation for a given profession. 

Courses for Completing Intermediate Education. Certain 
courses of instruction with a view to compleung the intermediate 
education are oflfered as follows: 

1. Technical Instruction is continued in the Schools of Arts and 
Crafts [Ecoles d'Artsi et Metiers, sc/en national schools and similar 
independent establishments). Admission is by a difficult competitive 
examination; the instruction is partly theoretical, partly manual; 
and after three years* attendance, the students graduate as engineers. 

2. Higher Elementary Instruction is continued in the Training 
Colleges {Ecoles Normales Primahes, one to each county) ; admis- 
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sion is by competition and the object is to train teachers in three 
years of general studies and practical pedagogy. 

3. Higher Elementary Instruction and Technical Instruction are 
oontinued in various special schools of commerce, electricity, etc., 
both public and private. 

4. Secondary Education is completed by two courses of prepara- 
tion for the Grandcs Ecolcs or by pre-university studies: the 
Prcmitrc Supcricurc for arts and Mathcmatiqucs Speciales for 
sciences. Similar instruction is also given in the Faculties of Sciences 
in preparation for the certificates of P.C.iY. (physie^i, chemistry, 
natural history), M,P,C, (mathematics, physics, and chemistry), 
und general mathematics. 

^ Higher Education. (University Instruction.) This is given 
principally in the Faculties of Arts and Science preparing for the 
various licenses and doctorates, and also for the competitions for 
secondary school teachers {ccrtificats (Inaptitude, agregations) , It 
exists also in certain Grandes Ecoles, such as the Ecole Normale 
Supcrieure, Ecole Poly technique, Ecole des Mines, Ecole des Ponts, 
Ecole Centrales and so on. 

The Place of Mathematics in Each Division. In this rapid 
summary I have made no distinction between boys and girls; the 
curricula and competitive examinations, although still differing on 
some points, tend to become identical. In going over these main 
divisions, my object will be to show the place given to mathematics 
and to explain their development. 

Infant Schools. There is, strictly speaking, no official curricu- 
lum for these schools, but numerous tendencies are noticeable in the 
curriculum of the certificate for teachers in infant classes (attached 
lo dirls' Secondary SchoolsJ in the teacliers' congres::>es, and also in 
pedagogical magazines. 

The first teachii'g of, or more exactly, the first instruction in 
nuithematics, comprises, above all, a concrete conception of numbers 
obtained by comparing different groups of objects. The child acquires 
a notion of addition and multiplication also by experimental study 
of the various partitions (or divisions into sumsj of simple num- 
bers. Certain definitions, forms, and even geometric principles are 
learned by sense training and suitable apparatus. I wish to note 
particularly M. Terquem's very ingenious apparatus; it consists of 
pieces of cardboard of several colors, of ver>' simple figures, equi- 
lateral triangles, rhombuses, regular hexagons, squares, and half- 
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scjuarcs; their oiit^iilr (linicii-ions arran^« d in fliu ratio }H!nnit 
(if their hcirif? put tem-ihi-r or Mipcriiiji)()si'(l in an ahnost unlimited 
nunihfr of ways. 

Klementary Schools, A revision of the curricnhiru niadu in 1923 
iDccisidu of Kchruary 23, Iri.^tructi(jns of Juno 20) niodifuMj tho 
niatlicrualical section oidy sli^Oidy, antl is niarkial childly hy a few 
siuijdilieations and a (i-ndeney to more I'oniTete tca(dung. Tho adop- 
tion of tlie melric ^^y>tl•Iu, \vhi(di is /low [general in France, has madi' 
it posj^ibh* to do away with the study of ^;iuieral fractions and limit 
instructions eiitindy to decimal mnnhers, deduced from the con- 
sideration (jf multiples and submultiples of le^al measures, .(loom- 
utry ri'inains, as heretofore, a study parallel to drawing, which is 
nevertheless sujjplenientcd by the numericid ai)i)lication in rules for 
surface and simple volumes. But it is not uidikely that tho use of 
the Terfpa-m ajiparatus, or something similar, may create ft closer 
link Ijetween the teaehiii^^ of geometry in infant classes and clr- 
mentary schools, thus ^ivin^ to intuitive an<l visual geonu'try u 
larger and more important i)lac(» in the metlajdieal development of 
observation, reasoning, and intidli^cn' O in children. 

Lastly, in the lii^dier clashes (11 tu 13 years) the study of frac- 
tions is continued, and the u.m* of letters for the solution of i)roh- 
lems of the first decree has l)eeu somewhat tentatively introduced. 
Tld^ leads, of eoor>e, to the imniediat(» stating? of the condition'^ 
of .lie i:r()l)lem in the f(U'm of an ('(piation or a system of cciuations 
and the solving of it by sueces.Mve simplilicat ions of tlie cfpiatioii 
or sy>tem thus obtained. On the contrary, the so-c.allcd aritliuictie 
metbocl must substitute for the enunciaticni an eciuivalent enuncia- 
tion (iii(»re or less easily <iljt.Mined wirhout the lielp of calculations) 
wliieh li'.'id- to an e(iuation or a system whicli can be solved imme- 
diately .'ind which eonsecpa-nf ly neetj not la? written out in full. 

It nm-i b(» borne in miiid i^-jf tbi- eiirrieiiluin, h:iviie^ been in 
fore(» for live yc.'irs only, has nof In-en muM-rsallv .aj)plied as yet. 
either in h-tier or in >pirit, and ei-ri.-iin of the .nodifie;iMf>i)-- uiflieated 
can be j.ut into elTc( + only slowly. A first irupiiry to he made 
throuLdjcuit France re^ardinu th(» aiJi)lication of the<e nrnflificatiouH 
was jilfinned ft)r the i)edaKo[:icaI cruiTerences of elementary scdiool 
tca(dier<. \vhi(di meets in October arid Novendx-r in cjodi distriet 
(cantoni. 'I'lu* (pie^tions they wert to altemjjf to canswer comprise: 
1. The u<e of the uddition f;d)le. meni(»ri/ed. or liascd on sinii)Ie 
remarks on the partition of uMiribrr-*. 
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2. The possibility of a brief theoretical teaching of the rules 
of multiplication and division. 

3 and 4. The study of decimal fractions along with that of 
ordinary fractions based on ^simultaneous or previous knowledge of 
the metric system. 

5. The solution of problems (typical problems, analytic meth- 
ods, trials, use of letters, etc.). 

6. Curriculum for geometry in the higher forms. 
Technical Education. The programs have not been modified 

since 1909 and may be compared, in letter and spirit, to those of 
the higher elementary education of which I shall speak later. Never- 
theless, there is a growing tciuiuncy, in all quarters, towards tech- 
nical instruction with a view to a trade and by means of that trade 
(La pedagogic dc VEnseignemeyit Technique, L. Eyrolles, ed., 1927). 
Besides these programs there are the Instructions for 1909: ''The 
object of algebraic calculus is to enable the student to understand 
and apply the formulas he will meet with in courses in mechanics, 
technology, and electricity, and, later, in the formularies/' In so 
far as I can judge from the books in use, ofnd certain classes and 
results that 1 have seen, there is still room for improvement in 
the closer linking up of theory and current practice, in order not 
to separate descriptive geometry from the drawings of machines, 
geometry from the workshop problems, algebra from commercial 
questions, mechanics from physics, or even from everyday expe- 
rience. But this effort is not beyond the capacity of the great 
majority of teachers. 

Higher Elementary Education. This branch was originally 
merely a continuation of elementary education and therefore com- 
prised only arithmetic, or what was called theoretical arithmetic, 
divisibility, prime numbers, and the theory of the working of opera- 
tions. The exercises consisted of problems of the first algebraic 
degree, to be solved arithmetically; that is, without the use of 
letters, as I have indicated above for the higher courses. As early 
as 1909 {Decret and Arrete of July 26) the curriculum comprised 
algebra (systems of equations of the first degree, numeral equa- 
tions of the second degree) and the study of plane and solid 
geometry limited to the essential definitions, to angular and metric 
relations, an(i to a few demonstrations of the formulas for areas and 
volumes. But arithmetic maintained, of course, part of its former 
importance and the instructions indicated that: '^problems in arith- 
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motic, the otlucativi' influence of which h not unimportant, shall 
occupy till* chief phicu in the Higher Elementary Schools," This 
lirst inflicatiun was, as a inaiu-r of I'act. corrected by a second one 
(which has nut been uniaiHnsly observed) that: ''questions of a 
purely speculative order niu^;t be done away with, and that there 
nuist be substituted for certain 'absurd' i)roblems on mixtures and 
allisulion, exercises on the rations necessary for the feeding of 
cattle/* and so on. The exercise of mental arithmetic was also 
devised as "excellent training towards supi)lenes3 and quickness of 
mind in dealing with uiatheuiatical questions.'' (1 highly approve 
of mental arithmetic, but fur other reasons.; 

Release from Arithmetic Tradition, In 1920 another effort 
was made to release the curriculum from arithmetic tradition. It 
was clearly specitied, as in elementary education, that the study 
of decimal numbers, based upon the use of the metric system, should 
precede that of general fractions. A handbook, the author of which, 
M, Millet, formerly a teacher in the higher elementarj' schools is 
now afjrujt' teacher in a (ycce, furnishes a characteristic example 
of this method ^Ilacliette, 1923 j. The method of al)bre\iated and 
syndjolical notation is advised in the working out of questions, and 
the following is added to the Instructions of 1920, wliich are still 
in force: *'Froni the beginning the student shall be encouraged to 
use the letter notation and be initiated to simple numerical algebra; 
the utility of this will have its inlluence on the study of questions 
which up until now have been worked out by arithmetic/* (I may 
be permitted to express some doubt as to this subtle distinction 
between reasoning by algebra and by arithmetic.) Above all, the 
use of graphs is advised, and *n the third year there is iniroduceu 

tentatively the study of functions an'l ^- . It is possible that 

such studies, carried out in a sufficiently concrete and intuitive way, 
might precede, or at least elucidate the study of square root, equa- 
tions of the second degree, and inversely proportional quantities. 

Geometry Curriculum. The geometry curriculum has remained 
practically unchanged; it should not be separated from observation 
and practice, or from drawing and manual work. Unfortunately, no 
indications arc given regarding exercises; the necessity of preparing 
their pupils for examinations has kept the teachers to the *'specula- 
tive" problems, and has perhaps prevented the strict application of 
the Instructions. 
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^ xondary Education, The programs fur 1900, oven with the 
niO(hticatiuiis for 1905 and 1909, liad drawn a marked distinction 
hftsvern the "hterature clasr^i-.s" (Gth to 3nl A; l^t and 2nd A 
and Bj and the ^^i^cicnce clasa^s'' (Gth to 3rd B; 1st and 2nd 
C and D), The i)rogram for 1925 is characterized, among other 
things, by a program of mathematics anrl f^cieaces common to all 
candidates for the lirst part of the baccalaurt'ut. The ollicial inj^truc- 
tiuns take into account the dilliculties of this organization: **Stu- 
dents of frequently varying standards will be for a period of six 
years under the same instruction. For the teaching to bo as fruitful 
as is hoped, it is intlis])ensable that the classes remain as homo- 
geneous as possible, Such a condition is only possible if the great 
majority of students are interested; therefore, the teaching nmst 
be understandable to that majority, simplicity and clearness are 
necessary/' This arnalyiun lias found ardent oi)ponents as well 
as ardent partisans; it was apparently proposed by those whose 
competence rested on tio scientific foundation. However that may 
be, the results of the experience will not clearly appear for several 
years to come, and it '.vill nu. be until July, 1929, thai the candi- 
dates to the various baccalaunais (lirst partj will come up for a 
common scientific test 

As to pedagogical details, the Instructions emphasize the neces- 
sity for work in common in the classroom, of an association between 
pupils and teacher for the working out (or, to use an accepted term, 
the "rediscovery") of problems; they also emphasize the necessity 
for obtaining an ^^understanding" of mathematics, and of shorten- 
ing as nmch as possible the period of blind submission to imposed 
rules, thus facilitating an ^'awakening of the critical sense.'' 

This would seem to be in opposition to tlie doctrine of technical 
and higher elementary education. The opposition is perhai)s greater 
in theory than in reality. The teachers of various ^j;rades are now 
pa^^sing in increasing numbers through the universities; the licence 
mathCmatiquc ^ (certilicate of dilTerential and integral calculus, 
rational mechanics, general pliysicsj is the degree which is most 
generally sought. While striving to adapt themselves, all the more 

* 'J*i';irljfr> in I'ti'iKli .<» (''»nil:uy hchnDls i/^mS.s nml cuUi^ijvgy are eithrr agr^g^s 
wliM :iri' >t !• . ii-^l >f'luilars \v1k» \>i\\v pn.>M''l it \t'r/ >ijilu ult > miujh titivi* » xsuiiinatiou 
Kii'.*.»ii ji> 111. n.jrtfj'itiun, (»r Incut iC.-^ win; liavi- uiiia.rnMl tin- li* t nw vsliii'U corn*- 
v{M.iui> I" tl.i- li-i^."'' til* Mn^ti-r uf Arl>. '\U*- ■ x::::iif; iiiuii iiii' tli'' ajfryation is tiuivv 
»'\er(» than that ic»r ilu' i»r I»o''tijr ni' rhiii;>»ijihy iu the Lnitod StateB. — 

KUltor. 



FRANCE 



39 



successfully for their being more learned, to the special objects 
their pupils have in view, the teachers maintain and coiiimunicate 
to their classes the cle.'^r logical spirit, the desire for proof, and 
even that slight skepticism which ij> typical of French niatheuiati- 
cians. In all grades of teaching, demonstration is the rule.; hard and 
fast truths, unexplained formulas are nearly always forbidden; 
exceptions are studied with as much interest as peneral cases. 

The Class of Mathematics, which is parallel to the Class of 
Philosophy, and brings secondary studies to an end, is still on the 
lines of the old curriculum, although trigonometry and descriptive 
geometry- have been added, having been eliminated from the pre- 
ceding class; dynamics alone has been done away with. 

Supplementary Education. There is a tendency to raise the 
level of mathematical studies in th^ entrance exammations and in 
the curricula of the schools of arts and crafts. In the training col- 
leges [Ecoles Normales Primaircs) , the ArrHe of 1920 demands 
above all the development of mathematical knowledge acquired in 
the higher elementary schools. Its interpretation varies greatly in 
dififerent districts, h owcver, especii\lly for the third year, in which 
surveying, cosmography, and descriptive geometry are not oHicially 
recognized. 

In the Class of Special Matiieniatics and in tlie certificates of 
general mathematics of the various universities, analysis (deriva- 
tives, integrals, series, differential equaii'^as, equations in real vari- 
ables) has been developed at the expense of i)ure algebra (theory 
of equations) and especially of analytic gcometrj- and modern 
geometry. Vectorial calculus has been introduced tentatively into 
the otRcial curriciilum, but certain recent books and a general tend- 
ency of thought will doubtless bring about their more comiaon use. 

University Education. Candidates for the Licence are always 
at liberty tci pi'^pare for the se}>arate Ccrtificats d^Etudes Supc- 
ricures of differential and integral calculus, the curriculum including 
the theory of analytic functions and differential equations; of 
rational mechanics, kinetics and dynamics of solids and systems of 
solids; and of general physics. To these the students may add, if 
they wish, special certificates in advanced analysis. advMnccd geom- 
etry, applied mechanics, astronomy, niatlieniatical astronomy 
(rnecaiiiquc celeste) ^ and so on, the curriculum and teaching of 
which vary with the different professors and lecturers. 

1 can ^ee no important modidcation here, any more than in the 
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doctorate, which reiiuiins a dcg'cc of a high order given for per- 
sonal work of value. 

I have already pointed out that the preparation of teachers of 
mathematics in practical schools, higher elementary schools, and 
in colleges (j^ceondai-y schools in small towns) tends to become 
uniform through the Licence, which is, be it said, more strictly 
regulated than in the past, specified certificates being required. liut 
there arc still special teachers' certificates for teaching in the prac- 
tical .>;chools on the one hand, and in the higher elementary schools 
on the otliLT. Lastly, the supply of lycec teachers (though their 
teaching is ihe same as that of teachers in colleges) is assured 
amongst liccncih by the difiicult competitive examination of the 
agrcgation, where the percentage of "jiassos" is only 25 per cent. 
In this connection the increasingly higher level of the agrcgation 
for women is noteworthy; chis now consists of three papers— in 
elementary mathematics, in algebra and analysis, and in geometry- 
and mechanics. Nevertheless, it is hardly possible as yet to foresee 
the complete assimilation of this examination with that for men. 
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By DR. W, LIETZMANN 
Gottinffen 

I. General School Organization 

Important Changes. A knowledge of the changes in the struc- 
ture of the Gorman school system since the time of the IMUK^ 
report is a necessary prerequisite to an understanding of the present 
condition of the teaching of mathematics. Discussions regarding 
the school curricuhmi which had begun before the close of the 
World War and which led to stormy controversies during the Revo- 
hition, reached a more peaceful stage after a Reichsschulkonfcrcnz 
in 1920, At this educational parliament, with its more than six 
hundred members, certain fundamental principles were agreed upon. 
The discussions centered about the questions of the training of 
teachers, the organization of the schools, and the method of instruc- 
tion called the Arbeitsunterrichts.^ The national government took 
the initiative in legislation by founding a four-year Grundschulc 
which was to be compulsory for all children, but the further regu- 
lation of education was soon surrendered to the states. We shall 
have time to describe only the situation in the greatest of the states, 
i.e., in Prussia, and to note a few variations from it. 

General Structure. The following diagram indicates the general 
structure of the Prussian school system: 

Chronolojrical Ano 
7 8 9 10 11 12 13 14 15 16 17 
♦ * *v * 

♦ ♦ * ♦ 

, Mittelschulr 

* ♦ ♦ — • * ♦ * ^ m m 

\ Ilnhcre Schnlc {CtrundatmuUn) 
\* ♦ * * * ♦ ♦ 

^ Thp Intvrnntwnnlr ,\fftthrmiitisrhr Vntcrrirfifj^ Homminsion , known ng thf» 
IMT*K, Is the ttornmn nainp for tho Intrnifitional ("ommission on thr Tt*nchino nj 
Mnthrmnttrs whoso work tcriiiltiate'd in 1022 with tho publication of its last reiujrt 
umiiT l'rr;frsHnr Ffhr of <»enpvn.— Kditor. 

*'ihe Arht'itmnirrriihta Ih <>xrlaln<'<l and aiscussfKl on page 4.1. — ICcHtor 
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The Grundschule, All children are required to attend the 
Gmndschiile^ which has a four-year course. Following this, the 
pupils may enter a four-year Volksschile, which is intimately con- 
nected with the Gmndschde in its administration, or they ..may 
att<?nd a six-year Mittehchule, or lastly, they may go to a 
grundstdndiyc Ilohcrc Schule, which has a nine-year course. The 
Mittdschide prepares for all sorts of vocations; it requires one for- 
eign language, offers nearly as much mathematics as the first six 
classes of the Ilohcrc Schide, and someiimes allows the hetter pupils 
the opportunity of transfer to them. The higher schools prepare for 
the examination which is required for entrance to the universities, 
the technical schools and the other advanced institutions. Counting 
from the beginning of the Grundschde, this course is thirteen years 
long. . ;■ . • 

The Aufbauschule. (lifted students in the Volksschule may be 
able to reach this same goal in a six-year course in the so-called 
AufbaiLschule taken after Jieir seventh school year. 

The Mittelschule. The Mittdschide is found only in Prussia 
and in a few cities in north (lermany. and Aiifhauschulrn have 
not yet been established in eenuin of the south German states, as 
for example, in Bavaria. 

Types Before the War. Before the War, there were three types 
of secondary schools in (lermany: (1) Gymnasiwn, with Latin. 
Greek, and on* modern foreign language. (2) Realgyrnnasicn, with 
Latin and two modern foreign languages. (3) Obcrrcalschulcn, with 
two modern foreign lanccuages. 

Variants of these were found in the Reformgymnasiim and 
Reformrealgymnasiuniy in which that purpose was the same as that 
of the Gyynnasium and the Rcalgymnashmi but in which Latin was 
replaced by a modern foreign language as the first foreign tongue 
to be studied. Shortly after the War, a fourth type of school was 
organized in Prussia and in a few other states. This was thr German 
Oberschule. It resembled the ObcrrcaUchidc, but diftcrod from it 
in subordinating the second foreign language to German and history 
rather than to mathematics and science. The six-year Aufbaiischide 
corresponds to the German Oberschulc but not to the Gymnasium 
and the Rcalgymnashm. Coeducation H.oos not exist in Germany. 
With some slight variants, secondary schools for girls follow the 
same form types as those for boys, but girls* schools corresponding 
to the Gymnasicn are rare. 



OERMANY 



43 



Training of Secondary Teachers, The training of teachers for 
the secondary schools contimie?^ a.s boforo; an examination (lieijc- 
prujung)^ at least fuuc years* study at a univi»rsity (for the 
mathematician this may bo at a technical school), a state examina- 
tion, one or two years of practical, Reneral pedagogy and methods 
of teaehinp in a normal school (Scmivar) nsnally attach(Ml to a 
secondary school, and lastly an examination in pedagogy. The 
preparation is adjusted according to s.ipply and demand. In former 
times, teachers of the Volksschule and Mittcl'^chulr completed the 
Volksschule and then attended a normal school for six years. These 
normal schools have now been given up in Prussia and in a few 
other states, but they are still to be found in Bavaria. Prospective 
t<^aehers of the Volk^schule are now required to pass the Rrifc 
priifiing and to take f^^•o yoars of training in a Parlnqoghrhm 
Akadrmip, of which Prussia has four; or in Itistitufrn, as in Saxony; 
or in the university itself, as in Thuringia and in Hesse. 

II. The Curriculum iv Mathematics 

Unified Sketch Impossible. Pince the determination of the 
curricula is the business of the individual states, it is impossible 
to give any unified sketch of the work in mathematics. The variety 
is too great, particularly if one considers the minor differences in 
schools of the same type. An additional difficulty lies in the fact 
that instead of havinn; a detailed plan of study which shall be 
obligatory in all schools, Prussia has recently adopted the scheme 
of issuing a standarrl Rirhtlinirn tipon wliirh the individual insti- 
tutions are to base their own plan of work. The differences in the 
work in mathematics between schools, howevi^r, are not so Large is 
to prevent the discussion of certain general objectives. For example, 
the time devoted to the subject varies from three to six hom*.^ a 
week, these hours being of 45 minutes each, the total number in a 
week ranging from 30 to 36. 

Contents. The pvirpose of the work in mathematics in the 
Grund^rhulc is the verbal and writt(»n mastery of the four funda- 
mental operations with whole numbers. 

In the Volks.^chul*\ fractions arc studied tog(^ther with their 
applications to practical problems hase(l on the mathematics of 
the home, tlic factory, and the state (for example, the Rule of Three 
and percentage). Tla- umst important concepts of both piano and 
solid geometry are i?tu(lied and those ust^ful in daily life and in the 
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Minplost iiuiustrit's aro rcpreJii'ntiHl clearly and an opportunity i:* 
jjivon for nieasurinj: aruas and volunu's, and for drawing prun;l 
I^lans and olovations. 

The Mittelschulc tronorally ofTrr? the ^*anH» work in niatho- 
niatios as that given in the fir.st six classes ol the higher sehools. 
The higher sehools are divided on the 3-3-3 plan: the rtidrstufc, 
the Mittchtufc, and the Ohcr.^tufc, In the lirst of these (livisions, 
the work in arithmetic is planned to show the uses of the funda- 
mental operations with whole numbers and fractions as they occur 
in civil and in mercantile affairs. In the MittiL^tufc, the oiierations 
of raising to powers, fuulintf roots, and finding logarithms are 
developed in connection with numerical work in the study of efpia- 
tions of the first and second degree, whore at the present tinu*. the 
ideas of functional dependence and graiihic representation ])lay 
leading roles. In the last three years of the course, the nund)er eon- 
eei)t is extended to include complex nunihers and sometimes alsd 
De Moivre's Theorem, a ' (he study of arithnu^tie and geometric 
progressions is taken up connection with the reckoning of inter- 
est, annuities, and sometimes also with insurance. C\nnhinations 
and probability are given nuieh les.s attention than was finunerly 
the case. The idea of functicmal depeudene*' is strongly eniiihasized 
and it is studied by the methods of the calculus. In the Rcahchidc,^ 
the differential calculus (rational integral functions and trigono- 
metric functions) is introduced in the third year from the last, 
because of its value in the study of mechanics. Sometime.^ the 
integral calculus is taught at this time also. The study of eciuations 
consists entirely of the investigation of the zero value of integral 
functions, and solutions by CardunV Method are being replaced to 
an increasing extent by methods of approximati(m such as the Kule 
of False and Newton's Method. This is followed by the di>russion 
of rational integral, rational fractionah and algebraic functions, 
and the most inii)ortant transcendental functi(ms (trigonometric, 
cyclometric, exponential, and logarithmic i . In the integral calculus, 
attention is concentrated on the sinii^le>l integral inU'^. although in 
the Oborcahchnlr in soutluu'n Oermaiiy this work is carrie(l con- 
siderably farther. In the liralschuh, the simplest power series are 
studied as being the most useful method for the numerical nuistcry 
of algebraic and transcendental functions. 

The elements of i)lane and solid geometry and of plane trigo- 
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nomctry havi» already been studied in the MittcJstufe, In the 
Obcntufe, spherical trijiononietry U introihiced together with its 
simplest ai^plications to geodesy and astronomy. Plane analytic 
geometry is studied also, but solid analytic geometry is seldom 
offered. In the Obcrrealschu^c the synthetic geometry of conic sec- 
tions inchules the melhods of Apnlhmius (properties of tht» f(uMi<. 
Dandelian si)heres) and Desargues (niethods of i)erspcctive. Pas- 
caTs Theorem). From the Mittelstnfe on. map-making and the 
representation of solids both in orthogonal projection and in central 
perspective form a part of the instruction in geometry. 

III. Gexer.\l Comment o\ Methods of Instkuction 

Various Plans. The plans of study in tlu» Clerman schools have 
always laid great stress on the making of *'uu»thodical notes*' and 
the Prussian liichtlinicn of 1925 considers tlie.se as being of in*ime 
importance. The present slogan is Arbrit'<Hntcrncht, This term is 
differently interi)reted. The essence of the matter is that the pupil 
shall make the subject matter his own by his own independent 
work. Thus, the idea includes intellectual creativenoss. Some ^^ould 
add spontaneity also. In accordance with those ideas, the teacluu* 
is forbidden to use a dogmatic exposition of his subject, and the* 
question and answiT nu^thod is being thrust into the background 
since it depends on strongly suggestive guidance on the part of 
the teacher. The more conunon form of instruction is an interchange 
of discussion between pupils and teacher. Fanatics iirgi? discussion 
on the part of the j^upils with the teacher almost entirely excluded. 
Teachers of nuitlunnatics are in violent tlisagreement in the argu- 
ments for and against this Arbcitsuntnricht, They are expected to 
conform to it, but there are marked differences in its applicati(ms. 

Problem Solving. The requirement that the pupil be intellec- 
tually indi^pendent results in a considerably mcreased emphasis on 
problem solving in matlu^matics. In former times, the collections 
of probleni.s weni limited to traditional materials such as numerical 
ecjuations and jiroblems involving equations. In gcuimi^try, they 
were constructions. Now emjihasis is laid on examph\s which develop 
the subject matter and which teach its applications. Great progn?ss 
is to be noted in the variety of examples. It is of course niTCs^ary 
that such a method should pay the greatest attiuition to the mental 
development of the pupils. (\)nse(juently, the student progresses 
from visual work and the more or less empirical handling of mate- 
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rial as in drawings and models to method? that are preeminently 
logical and deductive. In short, the material must he as real as 
possihlo in its applieations; it must not use artificial settings for 
its problems but must take them from the usual surroundings of 
students of the age eoncorned. 

Correlation. An important and constantly reiterated purpose 
<if the h'irhtlhiicn is ennncrft'd with concentration. The strain of a 
variety of studies pulling the student in many directions must he 
lessened by correlations between these subjects whenever possible. 
Not only shall mathematical problems borrow their material from 
physics, from geodesy, and the like, but a connection must also be 
made between such different subjects as mathematics and languages. 
In the Gymna^^iuw, excerpts froni Euclid and Archimedes, for ex- 
•imple. are to he useii as sources; in the Hrlfjipfnutsiuw Descartes is 
a possibility. Instruction in the mother tongue should give attention 
to mathematical works, and in return classes in mathematics must 
pay due heed to expression in German. 

Cultural Values. The Rirhtbnicn lays particular emphasis on 
the stressing of cultural values. Tn the case of mathematics, this 
implies greater attention to historical development and also a con- 
.sideration of the relation of mathematics to ])hilosophy. Not only 
can logic and the general philosophic studies be utilized to this end. 
but also psychology and. in the investigation of the fundamentals 
of mathematics, the theory of knowl('<l(re. The strong emphasis laid 
on the history of mathematics is a tendency in the same direction. 
Here, the mere citation of names and dates is not sufficient, but 
the hi.story of a problem is investigated and traced to its source 
wlierever possible. 

Elective Courses. The question may be raised as to how the 
limited hours of stufiy can permit the attainment of such wide- 
spread aims. The general intention of this report is that a limited 
nmnher of problems be considered in great detail, enough topics 
being (unitted to make this po.^sihlr. Such a procedure would be 
difficult in mathematics where one must lay a f(MnHiati(m for all 
the work which is to follow. Another solution lias been offered, 
however. Several decades ago, a movement began which permitted 
the students in the upi^er classes to choose between several alter- 
natives in their studies. This nu'thod as it is used in Lubeck makes 
only about two-thirds of tlu^ weekly hours eompuNory for all 
students, the rest of the time being given to electives. The group 
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system is in ii5?e in Saxony. Here the pupils of the Oberstxife are 
divided into two sections^; the hxnguage-history group and the 
mathematics-science group. Even before the appearance of the 
liichtlinien, parts of the work were elective in Prussia. The 
Richtlinien it^oU provided that from six to twelve hours a week 
be set aside for free work groups, the time varying according to the 
size of the institution. Choice of these work groups is made every 
half-year. Naturally, the students who are particularly interested 
in mathematics choose this subject if group work in mathematics 
is provided. Thus, much of the work that was mentioned above 
as desirable may be handled here, and in addition the work groups 
may treat various other topics of mathematical importance. Among 
these may be mentioned nomography, mathematical statistics, 
mathematics in relation to art» mathematical fallacies, and mathe- 
matical recreations. 

IV. A Few Special Problems of the Teaching of Mathematics 

Illustrative Examples. Since it is impossible to give a full dis- 
cussion of the individual problems that are met in the various parts 
of the work in mathematics, a few examples must serve here. 

Arithmetic. In the work in arithmetic in the lower classes, 
preparation is made as soon as is possible for the later use of literal 
syuibols in reckoning, as, for extmiple. in general arithmetic prob- 
lems (commutative law of addition and multiplication, fraction.^ 
and per cent). On the other hand, the later instruction in arithmetic 
carries the drill in numerical calculation into the highest class. 
Abridged reckoning is used on all possible occasions. An appearance 
of accuracy out of all projjortion to the result is taboo. Four-place 
logarithms are used. The slide rule is used throughout, being espe- 
cially essential for practical instruction in physics. HankcTs per- 
manency of mathematical laws is constantly followed in the de- 
velopment of the idea of number and only in the highest classes 
or in the mathematical work groups is there any use made of the 
simplest concepts of the Mf r)(if nlf hrr. The n<v of niM^-kinds **(»uts" 
is also very infrequent and it is limited to the upper classes. On 
the other hand, mure and more peoi)lc are urging an earlier prepara- 
tion for the idea of a series and of a limit as in scpiare root, n., 
and geometric progressions. 

The Function Concept. The funeticm concept and graphic 
representation are used from the very beginning. The work in 
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aritlunotic provides geometric illustrations and a few general prop- 
erties of functions are worked out on the basis of empirical func- 
tions. The study of proportions is based on the work with the linear 
function y = ax. Rational integral functions, rational fractional 
functions, and simple algebraic functions are discussed, and among 
the transcendental functions, the logarithmic, cydometric, exponen- 
tial, and logarithmic functions are treated numerically and graphic- 
ally. 

The Calculus. In recent years, mathematicians both of the 
universities and of the secondary schools have taken part in dis- 
cussions in regard to the teaching of the calculus. A considerable 
accuracy in introductory analysis is gained if one begins with the 
consideration of functions, treating them from the point of view of 
geometrj- and of physics. Informal discussions are utilized where 
the rigorous treatment is beyond the capacity of the upiuT classes, 
as for instance in the differentiation of a power series and in the 
development of the Restglieddiskimwri. This expedient is not a new- 
one for it was formerly the regular custom to use the fundamental 
principles of algebra in high school classes without explanation. 

Complex Variable. A novel feature of the Prussian rUchfUnirn 
lies in the suggested use of the functions of a complex variable. 
Where this suggestion is followed, it is sufficient to consider the 
linear integral and the linear fractional functions of a complex 
variable (incidentally introducing the concept of Riemann's sur- 
faces). This opportunity is utilized to give an outlook into the realm 
of the simplest transformations. Other teachers give the concept of 
transformations by means of Klein's Erlanger program, omitting 
the complex variable. 

Propasdeutic Methods. The propaedeutic introduction to ^a'- 
ometrj- has already proved its value and accordingly it has beui 
retained. Practical mensuration is utilized to lay a foundation for 
tho determination of capacities and volumes. In the guise of field 
surveying, it accompanies the sturly of areas and similarity. And 
in the measurement of heights and surfaces, it is used in trigonometry 
aiul in analytic geometry. Spherical trigonometry is taught evci-v- 
wherc, although in the Gymnn.sium it is limited to the simplej^t 
theorems needed for the mathematical study of the earth and the 
heavens,— a study whi-h the student may make with a theodolite. 

Measurements. The measureihents of jilane surfaces and of 
volumes are combined under the heading of proportions in some- 
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what the same way as the computation of volumes has previously 
been combined with the study of similarity. 

Fusion. Th3 ^'fusion'' of subject matter is also aided by the 
graphic representation of soUds. Even in the Mittelstufe, the Prus- 
sian Richtlinien suggests that simple- solids be studied according 
to the Kintafil nR'thod discovered by i^cheffer, a teacher of maih- 
eniaties in Tcchni^che Ilocliscliule. By his method, the numeri- 
cal values of dimensions are represented by lines placed side by 
side. The course continues to orthogonal and oblique projection and 
to the making of ground plans and elevations. So far as possible 
this is aeeompanicd by central perspective and majMnak'.ig. In 
the applications of spherical trigonometry to mathematical astron- 
omy, it is now customary to use the methods of constructive 
geometry in parallel with the methods of pure computation. 

Use of Geometric Methods. The use of geometric methods has 
a valuable application to the study of conic sections in the Real- 
schule at least. The connection between planimetric and stereo- 
metric definitiuus of conies given in the concepts of ApoUonius and 
the union of tlu* two coiu'ept-s in work with the DandeHan spheres, 
permits the old KucHdean methods of deductive reasoning to prove 
their value in the study of the properties of Mie focus. The contribu- 
tions of Desargues are of use here also and a connection is made 
with descriptive geometry as well. In exceptional cases, analytic 
geometry is used to give a third and novel method of treatment. 
The study of conies tiirough the method of projections has prac- 
tically disappeared from the secondary seliools. although it formerly 
had the sui)p()rt of a few enthusiasts among German teachers of 
mathematics. 

Scope. The outsider may perhaps be surprised at the scope of 
the curriculum in mathematics. But he should reahze that this 
course should not be compared with that of the ordinary high school 
but that it practically includes the first two years of the traditional 
college course as well. Furthermore, not all of this subject matter 
is compulsory. In one place one topic is omitted; in another, some- 
thing different. In schools of the Gymna^ial type more is omitted: 
in schools of the Real type, less. In addition to this, the tendency 
to bring the individual parts of mathematics out of their former 
isolation and to force them into a single whole gives each part the 
support of the rest— a thing that does not follow when these topics 
are treated either in parallel or in successive courses. 
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Result of Klein's Influence* Let me add one point in conclu- 
sion: The present condition of the teaching of muthomatics in 
Germany is u direct ou+conie of the reform begun under the leader- 
ship uf Ft'lix Klein in 190;) under the namr of the Mrrancr 
Vorschlagcn, The CJernian subcommittee of the IMUK provided 
the necessary impetus. The revision of this curriculum, begun in 
1917 at the recjuest of the Prussian Minister of Education and 
published in 1922, summarized the refomis proposed in the inter- 
vening years. The Prussian Hichtlinien and the syllabi of the other 
German states have been based on tlie recommendations of this 
plan and with a few additions they have been made generally 
compulsory. 

V. Bibliography 

Selected References. I am obliged to confine this bibliOejraphy 
to but few works. The periodicals devoted to the mathematics of 
the secondary schools are: 

Zt^ilschrijt jiir den rnathcmnli^'chcn und nnturici^avnschajiUchen Untcrricktf 
priuled by B. G. Tfubner, Leip:iig, and Hiked by H. Scholicn, W. Lictz- 
nmnn, and W. Hillers. 

I'nterrichtvbldtter fur Malkematik und Naturwisistmchaften, printed by 0. 
JSulle, Berlin, und edited by G. Wolff. 

The literature dealing with the organization of the curriculum 
in matheniatics, the course of study, and the methods of instruction 
includes: 

\\\ Litn'ZM.^NN, Mvthodik dns mnthcmntischvfi Ufiierrichts, Vol. I, second edi- 
tion 11)20. Quelle and Meyer, Leipzig. 

The following articles also give a brief survey; 

W. LitrrzMASN, *'Nt'\v Tyi^es of ^Schools in Germuny and Their Curricula in 
Muihumiuics," Mathematics Ttachvr, XVII (1924), pp. 148 ff. 

K. Malsch, "Tho Teaching of Mathuuiaiics in Germany fc>ince the War," 
Mathurnatics Teacher, XX (1927), pp. ;355tT. 

Mathematical subject matter and its method of presentation 
will be found in: 

\V. Liprr/MANN, Mt thndik di s mathf mnti\schen i'nti rricht.^, Vol. II, 1923, and 
Vol. Ill, 1924. Quelle and Mtyer, LtnpziK'. 

From the long array of works on the modern curriculum in 
mathematics, many of which are in several volumes and which 
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often are in several editions for the different types of schools, but 
which deal with the entire course of the secondary schools, I will 
name: 

LitrrzMAN N Tcnibnor Leipzig 

( liiTriNG-BEiiaBNDSKN-IlAMAVK 'IVuhmT Leipzig 
Sen llkf/-Drj-:et2 'lY'ubniT Leipzig 

Hkinuich Mlxler TcubiUT Leipzig 

MANNHKi.NtKR-ZKisBBRa Dil'stt'nvcg Fninkfurt uni Main 

Zai-uauiks-Kbner Diestenveg Frankfort am M:iin 

Malscu Quelle und Meyt?r Leipzig 

Uriut-W'olff-Kerst Grote Berlin 

In conclusion, I shall cite a few publications dealing with par- 
ticular problems of instruction. Separate tojiics, some giving the 
historical point of view and others emphasizing content, are dis- 
cussed in the little volumes of the Mathtmatusch-physikali^chcn 
Bibliotln k. Tliese books, abmit seventy in number, are very pojnilar 
in the schools. They are edited by W. Lietzmann and A. Witting 
and are published by Teubner iLuipzigl. Another series is the new 
M(ithtmatisrh'7ialHrwiss( nsr!i(iftlich-t( chni.^rhi'ri Biirhi n i. Sixteen 
volumes of this have appeared to date. The editors are G. Wolff 
and E. Wassv-^rloos. The publisher is iSalle in Beilin. 

For the enrichment of mathLUiatical instruction offered by 
philosophy, I list: 

W. LiKTZMANN, Erknmlhu^lrhn: in maihnndtischcn Vntcrrichi der Oberklas- 

(ten, Miuulus~\*erlMii. Chjirloiten^^uig. ivil. 
W. Lim.MANN, Aujbau und Grundlagc der Matkcinaiik, Teubner, Leipzig. 

1927. 

The many volumes of the two collections mentioned above are 
useful for their hi?jtnrical content and recently published textbooks 
include historical notes and introduce problems of varied types 
taken from the original sources. In this eonneetion, see also: 

W. LiBTZMAN'N, Vebrrlich iibcr die Gv^ichichte dt'r ICU mnilarmnUu matik, 2nd 
edition. Teubner, Leipzig, 1928. 

For the teaeher s use, the be-^t help is the second edition of the 
seven volume GcscJiichte der Flrmcntannatncynatik b\ J. Tropfke 
(Vei'einigung wi.^^.^enschaftlicln.T \ei'i« ^er, Berlin, 1921). 

I shall name but two special monogiaplis. The most useful work 
for the study of Kintajcl prujeetion is: 
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O, Srnm'KKs and W, Kfiamku. LcUjadcn dcr darsitcUenden and rauyyillchcn 
Gcomclrii, WA, 1. 192\; Vol. II. 11^2'). QiU'llo :uul Meyer, Leipzig?, Sor also 
the vnluiiios by Buli^er unti Kranu»r iu tho Mathetnallsch-phy.^ik Jitrhi u 
nibliothek. 

For technical applications, ?oo; 
M, IIaittmann, Tcchnitichr Auj(/abru zur Malhcmatik. Toubzicr, Loipzi;;, 

See also Rothe's volunio in tlio Mathematisch-physikalischen 
Bibliothck. 
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liv DIl, D. J. E, SCHREK 
Utrecht 

Introduction. There urc roason:> tiuit make a survey of 
the changes and trends in the teaciiing of mathematics since 1910 
dej?irable. The report, i^jsucd in 1911 by the Dutch Branch of the 
International Connnis^ion/ is nu\v quite out of date, and so are 
more or less of the coninmnications about Holland in various later 
American reports.''^ Tiie latest article on this subject is, as far as I 
know, a contribution by the author of this paper to the Mathematics 
Teacher,^ which the reader may consult for further information. A 
li:^t of current Dutch mathematical textbooks will be found in the 
first part of Dr. Lietzmann V well-known work on the teaching of 
mathematics.* 

I. Education in Gknkhaj. 
i\ Holland 

Dutch Organization of Education. First of all it is neces- 
siiry to make some introductory remarks on the Dutch organization 
of education in general. Elementary instruction is given to children 
of about 6 to 12 years of age, the schools including six or seven 
forms. Tlu'se are the so-called Lagcre Scholcn (lower schools), tlie 
wurk bcinji; comimUory. >S(imetimes an elementary school is con- 
ni'('te<l with three or four additional forms, suiii)lying Mcer xiitge- 
brcid lager onderivijs (M.U.L.O.), i.e., more advanced instruction, 
including mathenuiHcs and foreign languages, but in such a case 

^ liapjiort xur Vl\nH^wnx nt mnth^matiqur dann Irs I'-iyft-HaH^ publi^' par la 
StfHH.cifmmi^/iiitii untiffyinlr tlr la f *om wiV.^ion Int* rnationale de I' Knttt tenement 
Miitht'mtititjur, IHft. WaUrn.-ui. I'Jll (iTil ppj 

» K. r.rciwn. ('utriiuhi in Mtifhrmatirs (V, S. Biiroau of K<Jucfttlon, Bui* 

l»'tlu. rjl4. Nu. ami li, ( , Archil'nld. The Trainino of Teachen of Mathematia 
(W S. Huri'.-ni of IMijcalji>ii. Hulli-tili. ll»17. No. liT), 

•1). .1. K. Sfiir»'l<. "Tlip 'rracliiiij: of Srrouciary MatluMnatica In Holland.** 
Mathrmittitwi T(fU}u)\ Vul. XIX. 1U2(), i)p. .•i*J!^4*J. 

* W. LiPtzrnan.j. Mvthndik tlr.\ mnthrmatinrhcn J'nt^rrirhtH, Vol. II. pt I, pp. 
a34'3l*, I.»'lp7.1g. Q'ti.llo nnd Meypr, 

5;i 
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the school is still considered as elementaiy. This advanced work is 
not oonipuUory. 

The secondary schools are the Gymnasiwn (with a six-year 
course, the ages of the pupils ranging from 12 to 17, 18, or 19) and 
the Iloogere Burgher Schole (Higher Burgher School), usually 
denoted as H.H.S. In the former the classical languages (both 
Latin and C.lreenj predominate, whereas the latter is nonclassical. 
A school like the (lennan licalgymnasium with Latin but without 
Greek does not exist as yet in Holland. 

In the lirst four Vi-ars i forms) of the (I'lpnua^ilum the instruction 
is the same for all pupils, but the fifth ami sixth forms are divided 
into two sections, A and B. In these sections many lessons are given 
in common, but while in section A the classical studies predominate 
the pupils in section B apply themselves especially to mathematics 
and science. Thr H.B.S. has u.sually a five-year course, although 
some have only the first three classes. In all these schools mathe- 
nuuics and \hv sciciicfs are emphasized. Wink- the (i iimmi.'iium is 
primarily a prei)aratory school for the universities, the .H.B.S. 
aims rather to supply an all-round education; and to prepare for 
tlie liigher technical and medic,"' schools, and for various other 
special lines of work. As a rule i schools in Holland, secondary 
as well as elementary, are coeducational; that is, the schools for 
boys are open to girls; but tliere are also schools for girls only. In 
Holland tliere are also many other secondary schools known as 
lyc<-ums [lycca). 

A lycctnu is nut. as in (Icrmany, a school for girls; it is only 
a combination of a U.H.<. and a (i ynuKi.'^iiim. Tlu- first two years 
are the same for all pupils, a bifurcation taking place at the begin- 
ning of the third school year. As a change in the distribution of 
the lessons over the dii'ferent years is permitted by law, this combi- 
nation is possible. It is evident, therefore, that the Dutch lyceums 
are comparable with the Ix'cfonn-Amtaltcn in Germany. It should 
al.<o be understood that the lyceum is not required by law; at present 
such a school is merely iiermittcd. although it is probable that 
before long the legality of the lyceum will be established. 

Holland has three state univcrsitit-s lat Leyden, Utrecht, and 
(.iruningen), one munioii)al university lin Am.?terdam) and two 
denominational universities (one protcstant in Amsterdam and one 
catholic at Nimcguen). As a rule a university has five faculties 
(dei)artments) : theology, law, philology, medicine, and mathe- 
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matici<-sciczice. Besides these five, i^ome universities have a sixth 
department (veterinary surgery in Utrecht, and commercial studies 
in the municipal university of Amsterdam), while in others (the 
two denominational ones) there are no medical and scientific de- 
partments. In addition to the universities there are four academies 
—a technical one at Delft, a commercial one at Kotterdani, an agri- 
cultural one at Wageningen, and a recently founded catholic com- 
mercial academy at Tilburg. 

IL Development ok Mathematical Teaching in Holland 

Since 1910 

Various Phases of Report. Proceeding to the proper subject 
of this report, this discussion will consider: (I) the mathematical 
teaching in elementary education, (2) the mathematical work in 
secondary schools, (3) certain special topics and methods, and [4:) 
mathematics in the universities and academics. 

Elementary Education. As to the teaching of matluMnutics 
(arithmetic) in elementary schools there have been no important 
changes. Both subject matter and methods are still the same as they 
were about the year lUlO, and this is also true for the more ad- 
vanced (M.U.L.O.) instruction, which includes geometry and 
algebra, apart from a slight change in the final rxaminaliun. 

Secondary Education. Of much more importance are the 
changes that have taken i)lacc in secondary mathematics, especially 
in that of \hv (i nmnast'ioff, the pui)ils Ijcinir inmi 12 to 17. IS. or H) 
years of age. Up to 1919 the subject matter was prescribed for these 
schools in the Royal Decree of June 21, 1887; in a new Uoyal Decree 
of June 7, 1919, however, changes of n^latively great eon?*e(iuenei 
took place. For a clearer understanding of these changes the stand- 
ard courses of 1887 and 1919 are here arranged in parallel colunm.s: 



ou) corusi? 
.Viithiiif'tio ami algebra in \ho first 
Uiur forms. The elementary opcra- 
Lcjns with intc«priil and fractional 
:uuiihi*rs and algr*hraic (»xprcs.<ion.<, 
<l:visi}>ility (jf numhcr.<. the inetrii? 
ysti'm. proportion.-?, linear ocjuatjon.s 
•vith oni' unknown, simultancou.s 
!inr;ir ('(juations. surds, fractional anti 
iitL'.Mtive fxpononfs; in the fifth and 
sixth forms, quadratics and reeapitu- 



rilKSKNT ^'OrUSK 

Arithnu n'e and alvr« hra in tin* liv^t 
four forms. The rhnirniary rjpera- 
tions with int'UM'.i! atni fniefional 
numhiT^ and aiL'« hraic expn'>sions. 
fiivisihiiify of mmih. is. prop' »rHoiis, 
iinrar Mjuation^ with on.» unknown, 
siniu!?ani'<jus iinrar etpiations. sunis, 
Irac'tiona! and U'Uative i-xponcnt.s. 
f asy ({Uaiirat ics. coin/fittthtj wilk lugn^ 
rilhm.<, graphs; in the fifth uud bixth 
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OLD coVRSB {continued) 

l:ition of surds, fractional and nopa- 
tive exponents, 

Ge(»mctr>' in the first four forms, 
plane peoinetr>'. In addition to the 
above, in the fifth form and in the 
sixth fonii of the B section three 
lessons a week are required in arith- 
nietii; series, logiirithms, in detenui- 
natn linear equations, plane and 
si'hi'rical trigonometry', elements of 
the tlu(jry of cofirdiuates in a plane, 
rtTupitiihitiun and application to 
pnjlilt-nis. 



PRESENT COVRSB {continued) 
forms, more detailed treatment of 
quaf Ira ties, recapitulation of algebra. 

Geometry in the fir$t four forms, 
plane geometry, firat elementft of 
trigonometry with application to the 
right triangle; in the fifth and sixth 
forms solid geometry and a recapitu- 
lation of plane geometry. In addition 
to the above, in the fifth and sixth 
forms of the B section lessons are 
required in arithmetic and geometric 
series, logarithms^ plane trigonometry, 
plane analytic geometry including 
conic scctiom, elements of the cal- 
culus, rt'capitulatiou and application 
to problems. 



It must be said, however, that some teachers go much farther 
(particularly in the B section) than is required here, their work 
including an introduction to the binomial theorem, the solution of 
cubic equations, and Gauss's geometric representation of complex 
numbers in relation to I)e Moivre's theorem and the solution of 
binomial equations. 

In the case of the H.B.S., the statement is different. Strange 
as it may seem, the subject matter for these schools was not legally 
decreed at all; it was only custom and the final examination require- 
ments that determined what should be taught. The Royal Dccrc 
Juir.: 1(>, 1920» gave tiie lirst oflieial diruetions in tiiis respect, as 
follows: 

Form I 

Arithmetic: ProptTtits of t'lt un ntary operations. Divi.sibility, highest coin- 
inon fuetfjr and lowi'st uuniiuuii multiple, common and decimal fractions, prob- 
lems, proportions. 

/)rr/.' Klfmfntary opiTatitms with integral alKebraic expressions. Special 
pro(hictH and quotients, factoring, linear equations with one unknown. 
Cra nutry: Klcmcnrs up to proportionality of segments of lines. 

Form II 

Arithnif tie: Froptjrtion.-^ coiitimnMl, square roof, th-nnMitary notions on 
approximations. 

Algihra: Kasy (*a>fs of II.C.F. and L.C.\M.. fractions, linear equations eon- 
ti!Ult•^l, ihe s;ime with mon- unkuowiis. &unls (only those n-ductions that are 
appli»(l m g» ()nif^tr\') . 

(teomvtry: Kli'!ni nt> (•(UiiiiuH'd up to :ind iurhiding tin- circle. 
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Arithmetic and Aly hni: Fmctionul uml negative exi'ononts, logurithnis, 
scries, cumiioumi inif!v::t, quivimtics, uml ri'lated equaticms i)f ;i higher degree 
with niie ur more unkiiDwus, gniphs. 

Trigonometry: Functions with aiuilieations involving the eases (if a .single 
angle. 

Gcovu try: Elements folluwing the circle, jilane gi-onu-try being eonipleted. 
Form IV 

Algibra: LoKuri'hniic ai;-' rximncntial equations, recaiiifulation. 
Trigoiinmrtri/ continued. 

Gpomctry: y.ilid geometry up to solids of revolution. Introduction to 
descriptive geometry. 

Form V 

Algibra : Recapit ulation. 

Trigonometry cotitinucd: E.asy trigonometric equations. Reeapitulntion. 
Geometry: Solid geometry continued. Descrijitive geometry up to the 
sphere. Recapitulation. 

The chief features of the ohimK(s nre as follows: Plane; gcniiictry 
is neither reviewed nor taught at all in the fourth and fifth forms, 
it is not included in the final examination requirements. In algebra 
indeterminate equations have been dropped, and so have been more 
intricate trigonometric equations. Graphs are now included, but it 
is not said to what extent they should be taught. 

, Naturally in the II.B.S. the same options arc offered as in the 
Cymnasicn; there are progro.-^sive toaclieri^ who go farther than is 
cnicially required. 

Special Topics, Methods, and Tendencies. It is a remark- 
able fact that the development of mathematical teaching has been 
so little influenced by tendencies in foreign countries. The change? 
that liave taken place in Holland have often been introduced 
independently of other countries and have come many years later 
than in Germany and France, where the so-called Reform move- 
ment began about 1900. The work of Professor Felix Klein and lii.s 
collaborators in Germany, the Meran curricula drafted in 190;). the 
International Commission on the Teaching of Mathematics founded 
at Rome in 1908 at the suggestion of Profes.<or David Eugene Smith, 
all thc^e events of .•so great moment were known only to a few' 
Dutch teachers. Gf;a];...lly the new ido.'is begun to influeure the 
practice of teaching; esijeeially the new standard coin-se for the 
Gymmisium, of which we ^pokv above, was a stinuilus. We sh;dl 
now consider some cardinal problems which have been of great 
iniijortance in reorganization in every country. 
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The Function Concept and Graphs. These fenturcs which, so 
far as I know, wore not found in our teaching in 1910. have gradu- 
ally been introduced. At first only the linear and quadratic functions 
were treated; in after years this study was extended to others. 

.,01, y = y. , = j„ ,,=.., , = ^±Ji, y an,. 

_ax' + bx -f ^ 111 
y — ^j.2'^"^^^y» '^^^ ^vell as the exponential and logarithmic func- 
tions. That tliese :subjects are studied to a Rreater or less extent in 
the (i!!nnn(is{(n at present apiu'urs rlearly from the final exaniina- 
tion papers now in use. In the II.B.S. this development is at present 
in its initial stage. The first textbooks in whieh the funetion concept 
imbued the entire teaching of algrbra, were tliosc of P. Wijdenes.* 
There has recently appeared another work by three authors, which 
difTers considerably from current textbook.s of algebra.* 

The Calcidiu<$, The German reformers in the beginning of this 
century laid stre.^s upon the elements of the calculus being a neces-. 
sary complement to the function concej^t. They pointed out that 
mathematics is not rendererl more diflicult by the introduction of 
the elements of the so-called ''higher mathrmaties/' As early a>^ 
two Dutch teachers, F. J. Vaes and C. A. Cikot, demanded insis- 
tently b\it in vain the introrluction of the calculus in secondary 
mathematics. During many years the resistance, even of prominent 
teachers, was strong; uobody seemcrl to know what barl happened 
abroad.' In 1919, however, a chan^ce took place, the Royal Decree 
ni that year orderinu^ this ^object fnr the (ij/mnnsiin. As a n^suh, 
elementary calculus is now taught in the highest classes of tliesc 
schools throughout the country, although not. always to the same 
extent. Tn all cases, however, iMilynomials. fractions, i^quare roots, 
sines, and cosines arc difTerentiated and the process of differentia- 
tion is applierl to cases of maxima and minima. Less general arc 
the derivatives of tlie exponeniial anri Ir./arithmic f netions, higher 
differential coefficients, and Taylor's and Maclaurin*s series. In 
most cases the course is completed by the elements of integrating 

" His niniiMrnus \v».rk<< arc iiDhaMu-^l \^y l\ \ni.nitM.(T nt firi-nlnupn. 

•I.. Vni..m:i. A A. Drow.-^'. :\ui\ Th. H. Hl.-ti-n. Attjrhra roor Vf.oyhrrridryul ffnm/vr 
I'n ^fi'ltUlhntir (htih r/rijn, I'.Mrts 1 IV. .1. H. \V..|f"r-. i imniiij^cn. 

Mir tiif Cnu^viss. nf p!\ris m:M4i ..f th- lnt..ni:! f r 'nnHnl«<I..ti mi tin- Ti'i\r\ 

iMir nf M-ithrnmtir^. I'r.)f.'s>nr K. iU-U*- ,.f !;M.i:iiM-M mn.' an p\t..n.ix.. .liyM^Mct, ..f 
tills qiir*^t!nn ( I'uhlirittinyiH *lu Cnynifr fr>j/n//. urt'ir, fusr. \\l i,. \\>'2i. In 
ninny ci>untrii'H tin* rlnnu-nt^ »»f th<- cnlrnhi- h;i.l iilr»-;i»ly hrrn lntriMli..-iHl. 
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(applicatlnn on fimling areas and vohnnos).® In the H.B.S. tho 
calciiluj^ has not been introiluced; some toaehers, ho^vt'vel^ apply 
its principles in treating the notions of rate and acceleration in 
mechanics. 

Intuitive Geometry, With the exception of a few schools 
demonstrative geometry is taught without a preuminary intuitive 
course. Such a ^^propu'deutie" introduction, as it is called in Ger- 
many, .<till meets with nnich opposition. It has hei-u stnintdy 
advocated by W. Heinders))ia, who has written a textbook^ in 
which demonstrative geometry is i)receded by an intuitive course. 

History of Mathematics. In many countries the claim has been 
made that the historical development of mathematics and biog- 
raphies of great mathematicians should have a place in our teaching. 
As early as 1912 a treatise on this subject was written by M. (5eb- 
hardt for the German Branch of the International Commission on 
the Teaching of jNIathematics. In Holland an interest in the suhjet^ 
is gradually awakening; textbooks with historical and biographical 
notes, surveys of the history of a certain branch, and pm-t raits of 
mathematicians have come to be quite c( unon. 

Appliid Mathematics. It is remarkable that practical applica- 
tions of elementary mathematics have bet-n entirely neglected in 
Holland. In many other countries not only the disciplinary but 
also the practical aims are in evidence, as in Germany and the 
United States, but not so in Holland.^'* Neither measuring and 
estimating in the classroom nor geodetic measurements and survey- 
ing arc known hi re In only one school, so tar a< I know, is a 
theodolite fcunul. .'^inilhr'ly. there are nn ;in«rl<' :nirr»^*'<. ir.'-MMirin'r 
rods, and the like, li.o slide rule is also unkmnvn in our m:ithe- 
matical teaching. All t' is explains the difTerent ai p^^irance of a 
Dutch textbook on mathematics from that, for example, of an 
American textbook. 

Univcrfiitics and Aradcynic^, The range of instruction in the 
universities is (Ictermined i)y law, and eaeh professor is appointed 

•A ri-rn;irUal«l«- IWfli- l»ni.;.' nu fwiutii.iis ;unl »'!"iiii'tiiary rjilculiiJi. nf wltlcli T. 
e««rfv Niinns /'m/i/u//// nf M'jthr,} Isrts iNidn.rlv lu-.-n tli" iimt-'tyiH', is runrtlcs, hy 
J. H*r.-t.' an«I W. F. 'n^.f. Twd \..!niM-'^. i-uMi i-y J. H. \V.»U.rs. c;r(wnM^'"M. 

• \V. Ili-iiMl'TsiMa. lulriillinj .ot VlolK'r M>ttKun(h\ ixiul lUhnuiit I.rrrhn k tUr 
Vlakkt' Mittkutnlr. J. H. W. !trr . <:niniim«'n. 

Mirviy it \\\\:\t hail Imm-h tU'if in tlii- p'-i-iM-t in dilT.T' iit t-ountrii-s was 
pr«>*.»«iiti-.l by nri-r«'>sur l>;»vi'l ll ivii'iw Sitsi'li to i'..n:r.'-< «if CaniiTitlu.' (ItO'J). 
bfliiK a Ti porr uf tin* Iut-rti:if ii.nal (•Miiiiin-i"M .-t; t'.: - T. a.-hiu^r ut Mallh-maUfs 
{VuhUcatioiiH du Cumit^ CnUnil, J ». . / rv.v I. i ;- •■TiJ4). 
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for a special branch. No changes have taken place recentl" in this 
respect. Within certain bounds, ii(wcver, tiie professor is . • to 
select his subject matter, and so a change in the topics i.s po.-^.-^, 
whenever a professor's chair is t.iken by liis succes^nr. Sucli no^- 
topics have been, for in.<t:ince. tlic tlieory (.f mm.lu.rs in <:cner:il. 
of irrational numbers, and of assemblages, and the history of 
mathematics. In the Tecimical Academy at Delft some changes 
should be mentioned. The requirement.^ for mathematics at the fir.^t 
examination of the future engineers (the so-culled propa-deutie 
examination) have been considerably reduced, e.-^pceially with re- 
spect to analytic and descriptive geometry. Altliougii exercises in 
de.-criptive geometry have been given ior many years, this has not 
been the case in analysis and analytic c.-nnietry, and oiilv recently 
ha.-; this (.ini->-i()n Inrn reiue.lird. The A-rindt ural Aca<l.'Uiv at 
Wageningen has recently (in 1918) been developed from the J^fate 
High School for Agriculture, Horticulture, and Foresfrv, although 
even before that year mathematics had ah^a.Tv-'secureil a signifi- 
cant place in teaching. Even in 1913 a .«epar;ite chair for "pure 
mathematics was instituted. All student.-^ now have a compulsory 
course in the elements of plane analytic geometrv (including coniV 
sections) and the calculus. Tho.-.-e who have the degree of candidate 
may follow lectures on the theory nf prohahilitv and mathematical 
statistics. Special courses for surveyors including solid analvtie 
geometry, descriptive geometry, spherical triuonometrv, method of 
least squares, etc., have been established in this academy. 

HI. Hkcknt Kffohts kok I.mptovinc M.vrirKM..VTir..vL Tk.vching 

TN HoLL-^ND 

Efforts to Improve Teachers and Teaching. Our report 
would be incomnlctc without mentioning the elTort.-- that have been 
made to improve our secondary mathematics and the prep.aration 
of teacher.--. It has already been pointcfl out that the teaching in 
the (;i/),n,n..-i, >, \< nuur in accnnl with lurdmi rcn-lrnric. tl"., 
that in the H.B.S.. although it is difliruh to a.^sert that thi.-- is rlie 
ca.=c in general, the re.^ult^ depi^n-linu for a great ii.art. upon tli.- 
pcr.«onal idea.< of the teacher. On,- thing, howcvfr. i^ certain, the 
examination pajiers of the H.B.S. are still old-f.-tshion.-d. a m.'itter 
of regret to many prominent tea.-h.-r.s. That the want of improve- 
ment has been felt appears from the fact that a s, n.i<»inci.al com- 
mittee was organized towards the close of 1925. the jnirpo-e being 
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to undertake a campn'lieii!?ive ^\\\dy of the teaching of secondary 
iiiatheiiiatics and rehited branches, and to siigiro^t improvements 
in the H.B.S. teaching. The conunittee consists of four members: 
Dr. H. J. K. Beth, chairman; Dr. L. J. Dijksterhuis. secretary; 
P. Cramer; and J. van Andel. It is usually denoted as **Comniittce- 
Heth.'* It has puhlishccl a re[)ort^^ in which it ju'dpc^ses a new- 
standard course. Evidently the boimds that have been set to this 
survey do not allow even a succinct review of it being given here; 
the readiT may consult a j^aiHM' nn the n^imrt by the jiresent wriltM','- 
Only sonic typical features may be mentioned. In general the pro- 
posals correspond to the claims that are heard in Germany, th- 
United States, and other foreign countries; algebra teaching ought 
in the first place to promote fimctional thinking and graphs should 
be studied as well as the elements of the calculus. Comphcated 
numerical computations are condemned, and so are the still rather 
frequent intricate exponential and logarithmic equations. In plane 
geometry an elementary synthetic treatmcmt of the ellipse, parabohi, 
and hyperbola is desired, and in solid geometry their genesis in 
relation with Dandelin's theorem. As to the desirability of an intui- 
tive course preceding demonstrative geometry the committee takes 
no definite stand. It recommends as yet *'the moderate Euclidean 
method." A striking fact is that the committee rejects applied 
mathematics altogether— a remarkable difTercnce with modern tend- 
encies abroad. The report has been followed by two others, in which 
the training of teachers is discusse<l.'-* Tin.' level (^f scientific stndit'- 
in the Dutch universities ought to be a high one. as has always 
been the case. But the imiversitics should pay more attention to 
the student's future field of activity as a teacher in a secondary 
school; therefore ^Vlementary mathematics from a hieher pcunt of 
view,'' as Professor Felix Klein has called it. shcnild be taught. In 
certain other nspects there are al?n lacuna*; the philosophical as 
well as the historical aspect of matliematics is neglected in nearly 

"Otitirrrp van rrn Jn-rjilon rnnr Jft /j».//'r/i'f;< i»i \risf{iniil'\ m"'Unn\i n rv knu 
mnnrophir nj, tin /y. Sfhnfrn mrf yUfi'ivu},^} /'«rtj/.v.'* /;i/ro. /;y, / Uct .Vj/ n\r 

Tii'h'hrift r„„r \V}slinitJf\ Vul. TI. r.iL*ri lii:. jip. St>!'l mN.j a si'pnrnTi* 

p:unphli-t. I*. N'M.r.lImn*. ^ J r«'niiiL'"n. 

.1. K. Sfhii'k. "1^*1 f'.rmht -fri huntjrti im mnt hrmntxHi hm l'ut> yr\, )it nn tirn 
flnUttU'lis, hi n Iit'if'in-^tolt' n/' /.i its' hn'ft fiir mnth. i/. wtturKi'^^. \x\^. .3i*il-*i4. I'ntrr^ 
in ht> ."i7 .Inhrc, 

' ' SI hi,u" \uiirn 'i',r ijr uuii . r^Unirv i^jtlrnlitn; t„t Ivirnnr in uium nntuur 
kumtr." J{ij*'*,iu/s. I rtin hrf \i/ wi/* TljOyhritt ' '.'/r l\*i.y/.'U)///r. Vtil. 11. U»*jri-lIH. pp. 
M {iri. ••• ,ln'v hrti'houn'iufjyn ;>tv f\r »./m;.; tut In vuir in ir>.<-Mi nniuurhumlioe 
vuk^".. ibid., pp. 14iir«7. I^ulili^ln'.i si-p.-jrafly by \\ Noi^rtllKinT, i;rninn>;»Mi. 
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all our universitic!?. It is Dr. Dijksterhuis, a historian of note him- 
self, who advances a claim lioro, anil untldubtcdly he is ri.ulit. 

In conclusion I wish to thank all those who have made my task 
easy in giving me information and providing me with data. 



HUNGARY 

Bv PROFESSOR CHARLES GOLDZIHER 
Budapest 

General Considerations. Since the close of the World War, 
Hungary has hoped to counteract the effect of her material im- 
poverishment and territorial losses by the raising of her intellectual 
and cultural standards. Accordingly, far-reaching changes in public 
education have taken place, these being particularI;|^concerned with 
the enlargement of the curriculum and with the enrichment of the 
program of schools of every type. Those changes are of great impor- 
tance in the consideration of the reform in the teaching of mathe- 
matics since the adoption of the new syllabi and the instructions 
to the teachers, together with the reorganization and development 
of certain types of schools, presented a favorable opportunity for 
the consideration of the recommendations of the International Com- 
mission on the Teaching of Mathematics. The reform in the teach- 
ing of mathematics had begun in Hungary before the War^ and 
it is a significant consequence of the sound practice of the Hungarian 
Committee which has been at work since 1906 that the new objec- 
tives could be realized by a continuous transition from the former 
situation. 

Before entering into the details, let us consider certain char- 
acteristic traits of the teaching of mathematics in Hungary: 

1. The principal issues of the Hungarian reform movement have 
been listed on page 25 of our report in the Abhandlungen, which 

K^f»f» Ahhnfutluntjrn iihrr dir Reform drst wnthrmntiArhrn Untrrrirhtu in X'nO'irn, 
heipzif) und Brrli)}, (H\itn\ hy HpUp nnd NlUoln. T»Mjt>nt'r. 1011. 

Fur iho f>)riMi'r sltiKitlon In tlw* tcacliin^j nf mathi'nuitlcs. s»'o the **if;ht spr<'t.Nl 
reports of tho Hnnuarinn Stihpntnin!"^«it)n. 

S>'f» ji ]sn thi' Iluntrnrian lltliw In thn lUhlinfjrajihjj of the Trnrhing of Mot hitntt tics 
1900-12 hy r>hvl<l KiijrriK* Sniltli aiul Clias. (Joltl/.ihpr [V. S. liurnnu of Kflunitltui. 
Hullrtin. 11)12, No. 29). 

I'nr thn sltuatifin in l!)rJ14. tlu» Tfii'liT is rrfprrr*-! to ••Mnth''fnntic{il riirrinila 
In KorrlKn I'nuntrins" hy .1. (\ r,rf)\vn in th** h'tpot't nf the Sntionnl Cnmmittre on 
.\f(ithcynaticnl UeuuirrmcntH, 15<2H, in wliicli thi« rrportH Sfiit by tJu* varituis coiin' 
trios t'> the Inti»rnatioiial (.'oiiuuisjiion in its ('aniljridge congruRa. 1012, are sum- 
niarlzfHl, 
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has been merit iomnl previously. These questions conform IfTT^nneral 
to the principal desiderata of the IMUK report. The fact must be 
eniphasize<l, hcnvever. that we laid esjieeial i^tress on the improve- 
ment of the elementary grades, the lower classes of the high .<chooI. 
and the secondary school so that the new idoa> might permeate the 
entire course as soon as possible.^ An important result of this effort, 
for example, is to be found in the new and detailed Instructions 
(1927) which supplement the usual syllabus for the secondary 
schools. The mathematical part of this sets up a standard for the 
teacher, telling how the reform program may be put into effect in 
the lower grades. 

2. A monthly journal has had great influence on the proficieney 
ui .M'liuol work in mathematics in Hungary. Ever since 1893, it 
has inspired the pupils in all the high schools of the country to 
common work in mathematics.^ In 1924, the journal was reorganized 
under the title: Kdzrpiskohti Mathrmafikai Phijsikai Lanok 
(High School Papers in Mathematics and Physics) and it is inter- 
esting to note that problems which concern the geometrical theory 
of functions, graphic work, applications of the elements of the 
calciilus, and descriptive geometry have the groate.4 appeal to the 
students. A special section of this journal is devoted to pupils of 
the middle grade; this is headed '-Kxereise^." In it are inihlished 
the original drafts of the be.^t solutions to problems, together with 
the names of other contestants. The numbers of the journal also 
contain articles on historical and other special topics. The best 
university and technical .-^^chool students grow up in the workshop 
of this mafrazine. which )< an influent i;il h :ider in the mrulern w:iys. 

3. v^ince 1890, the Hung.arian Mathematical and Physical Society 
has set annual written examinations in mathematics for the grad- 
uates of the high schools. (>iinee 1919 there have been separate 
examinations in physics also.) An<l since 1924. similar examinations 
in all subjects have been set. by the Ministry of Kdueation for pupils 
selected from the high schools of the entire country. 

4. The system of summer schools for teacluTs (vacation lec- 
tures) has been cultivated in Hungary^ and in 1912 the high school 
teachers held a congress at whieh reports were presented and in 

H mi- UiN >-.• ..iir stud.v in t!i.' .t^^' ltrift 'nr with uti'l witur ris^t, Vritvtrivht 
Km.v, pp. ijvji :niii, 'I'lii^ p,.ri. .li.cil will lat. r I-,, i*. f..rr.<I i.. :i> tli- /. U \ r 
* /. .U, .V. r.. iMln. p. 

•S.M* /. J/. .V. r., nU4. N... i\, on I.rtut.->: ir.;uinu lh.« pra. tivul n«lailona of the. 
t**avliiti^ Ml* inath»Mii.itii's. 
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which (liscus.^ions concerning the reform movement in mathematics 
wore hekh" 

Significant Changes Since 1910. In the next part of this report, 
\vc :?hall cMiunierutc only tho^e types of schools in which the teach- 
ing of nuitheniatics has undergone significant changes since 1910. 
We ?hall mention only the following types: 

1. Elenicntary or i)riniary scliools {Volksschule) , pupils aged 
6 to 12 or 6 to 10 if they continue their sYork in a high or in a 
M-eiiudary .school. These sehoc)ls have greatly increased in niunhers. 
ej^pecially in rural districts. Tlie arithmetic and geometry taught 
here has develoi)ed in a modern way hut these changes have heen 
indi'pendent of the reforms in other schools. 

2. Agricultural, industrial, and commercial schools and training 
cMurrfes with many ramifications. Tlicsu show some improvements 
in their organization and in tlie adaptation of the teaching of mathe- 
matics to special practical requirements. 

3. A Business College (f^conomical University) organized in 
1920 in Budapest. The work in mathematics is of modest propor- 
tions, hui in the Faeulti(»>* of ('diniurreo and Insurance advanced 
courses are given in the matheuiaties of economics, insurance, and 
statistics, and in the theory of prohahility. Advanced courses in the 
mathematics of husiness and insurance are also given under the 
Kaenlly oi Meonnmies at the Poli/tt chnicum in Budapest which was 
estahlished in 1914. 

Details o£ Organization. The discussion of the more detailed 
part of the curriculum may he grouped under four heads as fol- 
lows: I. New Curricula for the Reorganized Schools; II. New 
Curricula for Schools of the Old Tyi)e, III. Now Curricula for 
Augmented ^ehool Courses, and IV. Preparation of Teachers. 

I, New Curricula for the Reorganized Schools. Mention 
should be made of the reorganized high schools for students of ages 
10 to 18, The high schools for boys which formerly offered two 
courses have ofTered three since 1924. These courses are the fol- 
lowing : 

1. The Gymnasium, emjdi.'isis on a humanistic education. Greek 
studied in classes above the (iftli. 

2, The liraUjinnnasium , emphasis on Latin and modern hin- 
}{uages (French. Mn^lislu or Italian).'" 

' S.M* /, M .v. f . \',\\:\, X', :.T1. :ui«l I'fiihi'j'f'jiff^'h' X .\nhi*\ lUl-. pp. tU.ljl. 
^ Uuni;:inan ami o. riii.m tuf laii;; a n. >*\«r\ l.i^'i ^. Jii..>l. 
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3. The Reakchule, emphasis on modern language, naathematics 
and the natural sciences. 

These throe scb.ools ;ut on a pnr in u'^ard to admission to the 
university or to the polytechnic institutes. 

Since i926, the high schools for girls have the following threefold 
organization: 

^ 1. The Gymnasium, emphasis on humanistic education, Latin 
being offered from the third class instead of Greek and French. 

2. The Lyceum, emphasis on modern languages and aesthetics. 

3. The Collegium, emphasis on the economic and industrial 
branches that are of importance for girls. 

Lik(» the boys* schools, tlu^ lir>t two of thcsf schools prepare stu- 
dents for advanced work. The third, however, prepares candidates 
for special professional or training colleges only. 

The Reform Movement in Mathematics. The reform move- 
ment in mathematics had the liieh schools us its main oI)jective. 
and accorelingly the syllabi reflect its influence. The details that 
follow are based on the work of the high schools for boys, these 
changes having been made by reducing, transposing, and fusing 
the old subject matter: 

1. The introduction of graphic elements in the beginning work 
in arithmetic, and the introduction of the function concept in the 
l)eginning of algebra in the third class, the evolutional development 
of these elements in all sub^ecjucnt cla.sses. 

2. The enriching of the formal work of every class by the prac- 
tical elements of real measuring and numerical computations, 
approximate computations being given in the Gymnai^ium from the 
fifth class only. 

3. The introduction of the elements of analytic geometry and 
calculus in the seventh class in a modest measure but one which is 
necessary for a general education. 

4. Tho enlargement of solid ^comctry. building the work of the 
higher classes on its descriptive elements and emphasizing the de- 
velopment of ^'spatial intuition' tliniu.udiont. 

5. The metliods of applied mathematics aro studied and the uses 
of mathematics in {)hys^ic.<, engineering, and economics are made the 
core of practice exercises. 

6. The fusion of algebra and geometry in their empirical for 
experimentalj aspects in the lower grades and in tlu'ir more formal 
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aspects in the higher ones. Geometry was formerly a separate sub- 
joet in the tirst Univ classi-s, hi-inu; pvon in its eniiiiricnl or pro- 
p:c(i(Mitic inrni. to-ihiy ii ap])ears as u separato subject only in 
the h'caUchule. 

Thf further cxten^^ion of this process in the future is Hkely to 
bo in the direction of the fusing of plane and solid geometry to- 
gether with the wider development of the "hiboratory method/'^ 

The amount of mathematics offered is naturally the greatest in 
the lii ahchule where the geometry of all chisses is more detailed 
and where in the fifth through the eighth grades a separate course 
in des<'riptive geometry is given. The analytic geometry of this 
sehno! is more comprehensive, and at the close of the course work 
nu the theory oi cdu.plex numbers is also given, 

No calculus is offered in the high schools for girU. The practical 
olonients of maihematics are empliasizeil and the formal side of 
the teaching is sim{)lified. 

The following statement of the hours per week allotted to mathe- 
matics gives an itlea of the extent of the work in the difTerent types 
of schools. 
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11. New Curricula for Schools of the Old Type. To this 
group of schools belong the four-year secondary schools for pupils 
am*d 10 tn 14. The-o schools, whose uanii' in Hmiirarian is }uilt}dri 
isk(»l(i «eiti/.en school.-), were in>tituierl in lsr>8. Tla^y ordinarily 
prejiare for professional or training schools, and they have an impor- 
tant role because of their emphasis on practical things. They are 

' Si-i» our pApor In Srhot,l Srh n^'n ami M ntlifiymtU'it, liJn.s. j,p. Tfia HT. 
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chiefly found in towns where there are no high schools and they are 
of great national importance. Such schools are urgently needed for 
girls who go no further in their school work. The new syllabus of 
1918 shows valuable improvements in mathematical studies, these 
being in harmony with the practical character of the iichool. In 
this syllabus, unnecessary and formal details are omitted together 
with anti(iu:itiMl >uhji'ct matter. Instead, thi Sachunttnirht with 
a laboratory method has been introduced. Empirical and intuitive 
methods ai^j^ear in geometry; numerical and graphical couiinitation 
is a leading factor in arithmetic; and apj^lications to statistics, 
business, industry, and agricultun? are given in the very beginning 
of the work in algebra. A significant item is the fusion of all mathe- 
matics in one subject; even connnercial arithmetic and bookkeeping 
are not excei)ted. The time allotment is 4, 4, 4, 2, or 14 hours for 
the boys, and 4, 3, 2, 2, or 11 hours for the girls. But the execution 
of these plans depends in the first instance on an adequate and 
specialized prejviration of the ti^achers for these particular types 
of schools. 

III. New Curricula for Augmented School Courses. Since 
1920, the higher connuercial schools which formerly had a three- 
year course, have had a four-year course for students from the 
ages of 14 to 18. The syllabus of 1927 gives a better distribution 
of the work and enlarges the content of the commercial aritlnnctic. 
It also gives practical suggestions for the teaching of mathematics 
but the time allotted to formal work in algebra and geometry is 
too short, and political arithmetic (i.e., the mathematical principles 
of finance) is not separated from algebra. The new ideas have 
provided certain ornaments for the course without affecting the 
method of teaching. The time allowance for mathematics and politi- 
cal arithmetic is 3, 2, 2, or 7 hour.-, and for connuercial arithmetic 
4, 2, 3, 3, or 12 hours. 

The normal school course for elementary school teachers was 
increased from four to five years in 1923, the students being from 
14 to 19 years old. These institutions are efiuii)pcd with elementary 
schools for demonstration work and practice teaching. The syllabus 
of 1925 offers some imi^rovement over the earlier, very scanty course 
in mathematics by the introduction of many practical ai")plications, 
the concept of a function and the n>v of uraphs hut the formal 
extension of the cour.se, which does not include trigonometry and 
logarithms, is not satisfactory. (Ireat i^\vv<< is laid on the details 
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uf the pedagogy of the elementary schools subjects in the fifth class. 
The time allotteil to mathematics is 3, 3, 2, 2, 2, or 12 hours. 

IV. The Preparation of Teachers. The i)roparation of teachers 
shows no great change in its mathematical content since lUlO, but 
it should be stated that all training institutions conform to the 
changes in tlic organization of special schools. The courses for the 
teachers of the elementary schools have been mentioned above, 
'i'eachers of the commercial schools are given sj^eeial preparation 
in the Business College at Budapest. There are no institutions 
devoted specilically to the preparation of teachers for the other 
professional schools. 

The teachers of secondary schools receive their special training 
at the two governuient teachers colleges, one for men and one for 
women. The course is for threc^ years, and students are admitted at 
the age of 18. These colleges ha/e excellent practice schools. Since 
1920 there has been a separate faculty for mathematics, physics, 
and chemistry, with two professor.shii)s in mathematics, one of them 
being in applied and business mathematics. The treatment of 
pedagogical questions is emphasized, and formal training in mathe- 
matics conforms to that of the first two years in the university. 
These coiieges. with their i)rccious traiiifinn:< of <ixiy years' stand- 
ing, have an autonomous organization and a wcll-diru-n'ntiated 
course of studifs adequate to the n^^'cds of a limited national ex- 
traction. It is expecti-d that those rollop-s will be anucXnl to ouo (»f 
the univor-itii»> as a four-ye:ir college, a tliino; whicli actu;ii;y was 
dom- in Oriohor. at the I uivrr-ity of Tzejxod. 

High school teachers receive their theoretical training in the 
universities sinmltancously with their jiedagogical training in the 
normal cour.-r-. 'ilivy tlim do ilaii- piaotiee rcachim: in indopm- 
(!• !!! \\vs\\ M'l.ocKs. 'l*h(. trainimr of 1 iuh M-hoo! tr.-.riaT^ \< thu- 
ill ti.r' o!o>r-<t ri'lation to tho scii-nt iiic work at tho uni\'rrsity. 
In mo<i Kuropean countries it is an open question whether the 
profi-s-ion.al training (»f teachers should he given in autonomotis 
cnllogos or in a normal course in a university. The old normal school 
system in Hungary dating from 1870 had negligihlo results in the 
training of high school teachers, for the only one of elTectivo worth 
was the Cbungsgymria.^ium in Budapest founded as a model 
school by the great educator, M. Karnuin. in 1872.'^ It is to be hoped 

atum, UunuariMM Sui«vfi;.ii.i^-...u tlu' IMIK r. I'M::. 
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that the curivnt reorganization of the normal euurses mentioned 
above will bring greater results in the future. 

In the Abhandlungcn, jip. 126-41, there appeared a paper by' 
E. Beke in which the defevts in the modern training of high school 
teachers of niatheniatie»s are explicitly fornuihited. Certain of these 
demands have already been realized, but it is desirable that applied 
nuithenuities with its special branches be included in the niathe- 
nuitical course in the universities and that this should be allotted 
a separate section of the examinations. This lack affect.s the mathe- 
matical lectures at the Puhihclniirutn \vhri\» l;d)()ratt)ry work 
in applied mathematics should be math? an imp{)rtant part of the 
studies in mathenuitics. Institutions in Anuu'ica, England, and 
(lermany have been investigated in these i/articular details. It is 
only by the establishing of such institutions that the preparation 
of high school teachers of mathematics can be improved in any 
considerable degree. 
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By PU0FKS8OR FKDKUIGO ENRIQUES 
Univcmty of Home 

Gentile's Reform. The great factor which has dominated the 
recent changes in education in Italy is Gentilo s Reform of 1923. 
Gentile, the idealistic philosopher, who was appointed minister of 
education by the Fascist government, has accomplished far-reaching 
changes in schools of all types. The general bearing of his Reform 
as it affects the secondary schools is as follows: 

1. Both public and private schools, notably the parochial ones, 
are put on a common fouling in regard to the newly instituted state 
examination for admission to the universities, 

2. The schools are expected to build attitudes rather than to 
furnish facts whose justification is utility or else i^pccific prepara- 
tion for more advanced studies. 

3. The urgunization uf the curriculum is based ui)on a literary, 
historic, and philosophic point of view. Latin appears in the courses 
given in all typos of schools; that is to say, not only in the ginnasio 
and in the classical licco,^ but also in the newly created scientific 
licco which prei)ares for the scientific course in the universities and 
which replaces the techuieai institute and the modern liceor 

4. The syllabus and the directions given to the teachers are 
planned to foster a method of instruction which shall appeal to the 
initiative and the inttre.-ls of the pupil to the greatest degree pos- 
sible.^ Accordingly, the syllabi for tlie state examinations allow a 
certain amount uf choice. For example, in i^reparation for the exam- 
ination in philosophy, the .student is asked to discuss the thought 
uf classical authors chosen from an extensive Hst, and so on. 

^A.Mv.niinc r.) .1. nn.wu^ iinrstiuatioi, n.< trivrn in tho Ucport of tht*. Xutional 
CommKtrr tni Matin nwtiral J.'ruuirvmmfx th- c^.iMi.u]sr)rv school akp lu 

Italy IS ir.nn th- <ixili to th.. twnlitli y..ars .mmI a >ix..v..ar ..I..m.M,t:iry school U 
pruvuiisi tu carp f..r cnilO .M Nsims.. M-h..,,! ivuiuiua \. to la-t im hmK«'r. Kiitrance 
.•s.Hninatihiis tin* MM.M.n.laiy srhoni an- «iv,.,i ut the cihl ..f thf fourth Hchoul 
y..tir. This a.luiiu th.. Hni.h nt t.) th*. tWr yvnr {jhuinnio tronx u hioh. uftiT another 
«'xamiMatit»ti, he* iMiti-rs On- thr««f \.:ir lirro, — Kditnr. 

'Th'.H.- s.'),.K.|>, i'f,n„Mrjv P. i.^i tlu- tjnui^istn and the In No Utln wan 
taught aruj th<* c.-urM- \\a^ a y.-ar -h.)riPr rhau thu oiaH»lcal on-, 
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5. There is ;i londoncy *o le>.>en the iiumhor of iiistruetors teach- 
ing each chiss. Thus in the licco, one toaeher is given the work in 
history and philosophy, another has luatheniaties and physies, and 
so on. 

Results of the Reform. The Reform has led to a reduction in 
the number of hours allotted to the sciences. This has caused con- 
siderable dilliculiy in the ease of the teachers of mathematics and 
physics who, for the most part, are new to the teaching of one or 
other of the two subjects. Furthermore, as a result of the syh.-^n 
for the state e.xaminations, the scope of the subject matter to be 
taught has not been diuiinished, nor enn it probably be diminished. 

Preparation for the University. The arranj^i'ment of the cur- 
riculum rellectstlie spirit uf the Relonu. .Vi'cordingly, we will jiause 
a moment to consider the course which leads to the dii)loma of the 
classical licco which is the usual way of preparing for the university. 

There are two ditTerent sections of this course. Section A is 
concerned with algebra and trigonometry (ctpiations of the first 
and second degrees, exponential eciuations and logarithms, periodic 
functions, and ap{)licatiuns). The purpose of the section is to test 
the students ability to use fundamental formulas and the exaznina- 
tion consists of several simple exercises to be solved under the direc- 
tion of the examiner. 

Section B, which is concerned especially with geometry, is cpiite 
different. The purpose of this section is the testing of the intelli- 
gence of the candidate and of his ability to cuuiin-ehend the rigorous, 
deductive systenuitizing of a theorem. The jirojiusitions which it 
contains correspond in the main to Kuelid's LUmnds: projxjrtion 
and similar plane figures, irrational mnnbers, the measurement of 
the circle, and the elements cjf the geometry of sj)a<H\ The candidates 
are allowed a choice ircjm three topics of stertnuetry : equivalence 
and congruence of p^lyhedra. ^urlaccs and vulururs of curved solids, 
and similarity in space with its special ea-es. iThe elements of 
algebra and of plaice geometry, that i> ihe ctJimnieney and eciuiv- 
alence of polyg(Mis, form a part c»i the eniraueu examination of the 
licco. This examination is of the same tyjju as the ?late examination 
and follows the same regulations.) 

The mathematics examinations of the other schools are in two 
sections also, but in the case* of the Sfjemihc ilcn), the mathematics 
jirogram is more extensi\'e. It include.- aiiaiN tics and the elementary 
concepts of the infinitesimal caleuhl^, that is, the work which was 
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formerly given in the modern licco. Thii Ivis been outlined by 
Crtstelnuovo.* 

General Spirit of the Teaching of Mathematics in Italy. It 

is evident that the general spirit of the teaching of nifithematics 
in Italy is ia accord with the spirit of classical education. It is still 
tmdiT the i»xfluenee '^y^rtec' by Betti and Brioschi who, upwards of 
a half eencury ago. restored the Elancfits ol Kurlid to our schools, 
whieh prior to that time had b-en using books on the order of 
Legendre. It might have been expected that there would have been 
a more practical development of alaebra. with Irss attention ]iaid 
to theory and Miore attention to problems drawn from physics. A 
movement in tins direction may result fnnn tiiis lleform eventtially, 
but at present this is not evident in our textho.ik^. except in those 
«le<igned for the scientific Hcco, Here the innovatitui was to be 
noted before the Reform both in the Xncinni by Amaldi-Enriqucs. 
noted above, and in the Algrhra of M. Marcolongo. 

New Books. Several new books on elementr.ry mathematics 
have appearc; recently in addition to the books on algebra and on 
geometrv - Jtten by Pinclierle a^d Knriciues respectively, printed 
by Z: iiic-helli :ind l^nlc^iina. and uthrr wc'l-kncnvn w^rk^. such as 
the eumentary geometry by Do Franehis printed by Sandron in 
Palermo. 

I will mention two (^f tiic-e >ei:i'S \:\ particMilar. *:'I-e first is 
eclited by M.arcoloni;o nf tlir I rMvvr-ity o\ Xajiles and Niccoh^tti 
of the University of Pi>u. Tb.'ir .v(irk is printed by Perrell.'t in 
X:iples. The seecmd srrie^ i> edited by Severi of tlie University r\ 
Kome and is j^rinted by Valif. .-l mi Klnrenc<\ The first serie<. 
begun before tlie Reform and so wii ..■.■.v«inir the niodificntion or tln^ 
suppression of the instifutes.* ineludev several volumes: 

the Alnrbra of Marcolor.i!:n meiiiM.,, abnve, an.Uher AIg( bra by 
Sans(Mu\ a Trignfiowrfru and a Crowrfn/ has. nn vectors by 
Marcolongo and Bundi-Korti. and tlu^ (7' oni'fr,i written by KosaM 
and Benetti. The second series in(dudes an M(:t!-ra hy I^aL'uera and 
.'i (7r(»>',fni by Severi. Ahnost all of tl.e authors now In^lnn- to the 
universities, although they have in general taught in the seeondary 
sehotM^ at one tinie or another. This is an Indicatimi of the interest 
now current in que.-titms of eduer.tioi-. 

»hr»w..>.Mr r-nrM-s t- s| • .-f {\ .-U , .uul Ki^'^':: th>^ : i-t x.-ir^ ..f s.M-(.i..eo > 
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The Teaching of Geometry. I u\\\<i not ]yA\\<v to discui^s the 
criteria on which \hv<v honk< nro arranir^^d in (k-tail. lurrt this dis- 
cu>^si(ni sh(ndil hi^ctnni' bnrdiMisiunc. I r^haH. ho\vovia\ say a fi'W 
words on \\w most di^cuescd (lUrstinns in tlio toai-liing of goonivtry. 
Tho nu'thods of toai-liini; this >uhjiH't and. ahovu all. thu introihio- 
tlon oi its coiu-cpts h.'ive hvcn tho suhjt-ot of .a nunihor of studios, 
sonio from tho podagogioal point of viow. others from that of logical 
criticism. The infhionce of the Latter is osprcially evident in the 
Italian textbooks. This is apparent at the y beginning in the 
care with which the principal properties df tho geometry of position 
are explained, the arrangement of points on a lino, segments, and 
so on. I shall not say more of the nioth.od by which the exigencies 
o{ intuition .and riiror .Mre ^(Mnbiuril. for thi>: h:i> hem tre.atrd \:\ 
detail by lOnriquos and Ani.aldi. 

(^ne of the most important ditTorences is that which pertains 
to the di^finition of etpial or similar figures. Kuelid's nuMhixl is 
well nown. He consiih-rs tho conceiit of congruent liguros a> a 
postui.ato. K([U.a!ity is alw.ays recognised as equality of size — etjual- 
ity of segments or i»f angles, of surfaces or of solid>. There is no 
e«-n«-r;i! di-linitii-n ,>f fou.atiry of form, but oi[U:dity of fcM'-i «'i 
two tri.anglis is e\pn>-od by saying that they have equal sides and 
a:igle^ iUook I. A. S. lMi. l.:iti«r laioli.l iH.iok IIIi drtinos npiv! 
circh's ;ts eirelos tliat have ecjual diameiers. A giaieral detinition (U" 
similar figures appears at tho boginnimr of Book VI, where Muclid 
says that two rrt^tihupar tiguro< .are simil.ar if they have equ.al 
angles and *f the sides onclosim: tho>e .angK's are in proportiiui. In 
testing the eciuahly of two trianule^:. baiclid twiei* u<v's superpositiim 
by motion 1. 4. :aid 8j which he employs in no other pl.acr 

and which he h.a< not included in his postulates. This use of motinn 
is ui^t n-ally neeissary except in tho hrst case wlna'e tho equality 
of triangles h.aviiii: two sides and tho included iwz\c equ.al is est.ab- 
Hshed. A propo>iti(Ui so cst.ablislirfl resembles a postulate r.atluT 
than .a tlu^in-m. Hilln-rts critici>n^ of this poim has made the 
l-aiclidi'.an i!u- n:orr ri^t»rt>M<. iWul it \< \]\\< ri^iua^u^ mfilnnl 

which i-!nri(iuos .and Anuddi ad(^ptrd au'l devrh^prd in their treat- 
ment. elarMying it by intuitivo r(Ui>idrr.atiiMw in which motion is 
employed .a great extent. 

()thi-r auth(>r>: ]M*rfrr tn intrti haa- uu :u)\\. irt-u^nized iii all it- 
gi'Ui-r.ahty . to <lrlinr tin' npiality i-;* t!.r ri»ni;iai(aha» of twi» givi n 
ligures. This i> d(»ne uiibly in i!..- Kn ntm trxi> wuh no ecmccaai 
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about till* an;i!y>is of the ^jimiificniico of nuitioii. In Italy the sume 
plan is fnlidwnl in thr srcomhirN* schools of a lower prado» as 
appcnrs in the abriilpnl odiiion c^f Knriqurs and Anialdi. for exam- 
ple. Althoupli due attention is dwn to the elementary work in the 
licro-cjinrinsio, a need is fi.'lt for an analysis whieh shall consider 
nu^ti(ui as the correspondence between planes or between twi) solids 
and by which (Uie may also attempt to del the equality of angles 
from that (^f se^rnients. \'eronese ;uid Inirraini were pioneers in this 
direction, but thr'r work was too abstract. ?^everal authors have 
folhnvi-d tlu'ir lead. He Franehis ^'ng the number, and more 
recently Rosati and Benedetti. r^nd . .vcri. In tlie books written by 
Do Franehis anil by J^everi. the .liscussion is limited to the logical 
justification of thr tornunolofry of nmticm. 

At the same time, this discus>ion may lead to the general con- 
cept of similar fiizurcs in the manner of projective geometry; sinii- 
K'lrity is definrd as a relation in which to every segment there 
corresiKinds anothiu* seument and in which the size of anirles is 
invarinnt. Xatur.ally. it is necessary that tbe teacher direct the 
attenti(ui of his studi'Uts to the imjilieations of x\n< definition; 
otherwise some one will say that two rectangles are always similar 
since their angles are equal. 

Preparation of Teachers for Secondary Schools. A few words 
should be added on the subject of the prcpar:Uiim of tenclu-rs for 
the ."Secondary schooN. Clentile s n^form of the univorsities estab- 
lished certain principles for their tle\*clupnient. .\nimm these were: 
free ilection of stuflies, the st.uto exaininatif.n. and the independence 
of the university. 

Tho state examinations fiir tc;;chcrs i^i soiamdary schools are 
ctuupetitivo. Tlu'M' exanunations are m1s(^ a noccs-ary juvrequisitc 
f(M* teaching in the private schools. The syllabus ior the rxamina- 
tions. at least for the cindidates for positions in tbe /iV. o-tjlnnasio, 
condunes matluanntics anil physic-*. In ni:itluMUatics. the i.utlinc 
corresp.ontls for the nu^st p.u't t< that eivcn in the Qu^ .<iioni ri- 
tjuarflnnfi /r Matt n:afi('}n tlnntntari conipili d by F. I\nriiiues, of 
whieh only the part rclatinir to i:« i«nu"try has brcu translated into 
(lerman Jprie.ted by Tcubner»» the transhition biding made from the 
second Uaiian edition. 

Prej^aratitui \ov thc-e rXanun:ition< i^ I'lTcml by n cnurse givrn 
by tho science faculties c.alloil '*( 'oiu ph-mmfary Matlu tnatios.** 
This is taken l>y the eantlidatc fi«r a ccrtilicate in mathematics and 
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physics ccnubiiunl. an iiiiu)Vatiun introtluced by the Milu^ter of Kchi- 
cation, t\irl»iiui. jirior to the reionn made by Cicntile. It is Hkely 
that the autonomy (if the universities will allow the preparation of 
prospective teachers to develop in many ways. For example, the 
publ \ition of a series of ehissies has been begun by the University 
School of the Histoiy of i^cience, which is associated with the new 
Xatiunal Institute of the History of Science, and which is near the 
University of Rome. These classics are translated into Italian with 
critical historical notes. The first volumes were printed by Stock 
in Rome, but the publication is now beinii; made by Zaniehelli in 
Bologna. The volumes of this collection already issued are: 

ICuclid anil IlL^ Aurif ni aud Modern (V/rW (\'oI. I, Books I-IV), by Srvrr.il 

cullaborator.^ wndcv tin- rilit(»r.-hii» of F. Kuriiiui'S. 
XiUHoH\<i ''Princlpi<i:' irtlh X(U,.< the llu^ti'ty of Mechanics, by Fnritiihvs 

anil VoYt'x. 

Thr Mith'ul r»/ Arrhnntsl,,^* and ihv Orujin of lufiniiisimal Cdlculu.^ in 
Andquil]/. by K Hutini (This is tvpivuUy inteiulnl for the traiuiun of 
ttwchers.) 

Drdrhi'nd's Mimin'r,< tni (he ArioniA of Arithnu lie, xnih Historical and 
Critical Xotea, by Oscar Zariski. 

Several of these works have already been made the texts of a 
course at the University of Uouie especially designed for future 
teachers. 

Conclusion. I do not know whether these comments are a sufTi- 
cient answer to the qut^siion at hand. It tmist be realizetl that 
these recent reftu-nis may result in ehani;es which are not even 
<lri ;nned of as yet. 



JAPAN 



By PROFESSOR YAYOTARO ABE 

Tokyo Higher Xonnal School 



Introduction. As the Report on tlie Teaching of Mathematics 
in Japan, which was i)rcpared in 1912 by the Japanese Sub-Corn- 
mission of the International Commission on the Teacliing of Mathe- 
matics, set furth in detail thi' cinulitions and nu-ihnd< of teaching 
mathematics covering all kinds and grades of schools in the Empire 
at that time, the i)resent report will deal only with important 
changes of mathematical instruction which have since developed. 
On account of the limited space those concerning cluefly primary 
and secondary education will be treated. 



Nature. The elementary schools are divided into an ordinary 
elementary school course which is six ycirs in length and a liiglicr 
elementary school which requires two or tliree years. Since the 
ordinjiry elementary school course is compulsory, a child who has 
reached school age (six years) must be sent to an ordinary ele- 
mentary school to complete the course. After completing the course, 
some children m.'iy go into actual life, while otlu^rs may enter a 
higlier elementary school or a secondary school for more advanced 
education. 

As the regulations provide, the teaching of arithmetic in the 
elementary school aims at making children properly ^^'»x(Hl in 
ordinary computations and in the neccbsary knowledge for actual 
life and in rendering their thinking sound and accurate. The weekly 
arrangement of its teaching hours for each year is as follows: 



I. The Elementahy School 



CU'diiiary Eloniontury School 
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In selection and arrangement of the subject matter of arith- 
metical instruction in the eh^mentary school, a great deal of at- 
tention was uivrn to it-^ hitrical devehipnient in former days; but 
the recent and general trend in t(-^hing is to coni^ider it more 
important to look aftt^r the natural development of the mental 
ability of children by emphasizing tie interest and the practical 
benefits. 

The arrancement of the teaching materials of arithmetic for each 
year of the elementary school is follows: 

I. OkDIWHV Ill.r.MKNTAHV ScHOOl. 

1. First i/rar—XunuTitinii and ntitafinn t.f nuinh«Ts up to 100; siiuplo 

COnipUtatiDIl^: MIM-liril ITnl.liinS. 

2, Strom! ar— Xui:i, r:.ti(.n ;ui«l notation of nuiH}).Ts ii;. to 1.000; sini- 
pl«« rnniputatujMs: niouMtary ui.iis (yen. sen); Uivzih (nn-tre. crnti- 
nu'tor. millini. tiT) : tinn* May. liour^ ; nj^j-liiMl i.rol)li«ui<. 

.'1 7''"«// 7"//" ■ ( 'omi IT itii-j;^ of inr.'-. TM lu'Mi- : .ry 'y.-n. sm. :in»: 

ItMiirth (km., ni.. cm., nun.); capruMty (1.. (11.1; wviulit (ir.. ku-.) ; tinu^ 
(d:\\\ hour, minutr. w.fk. ycnr. lunntip ; applit-.l prol)li-nis. 

4. Fmirth V -/r- ■.C^lmi'U*:ltluIls of inifjtTs; njuncnitiiui and notation of 
du'imal ir?ntion<: <uu|>lf ctMnputations; hMmth; area (.-^(piarc meter, 
squ.ire cenr inirtcr. arr. ii.'ctniv » ; volume ((•u})!*^ nu'ter, cuWic centi- 
meter, cuhie deeinret/T) : weiiilu. (unuunie, kiloL'ramme. tonl ; time 
(year, ntonih. d.y. hnur. nnnute. .<econd. \ve»'k) ; .^Jouan*; rect.in^rlc^ 
cui^e; r. et.!MLMil ir p irdleloi-iped ; Mnule; diret'tjons; Variou.^' kind^ c»f 
iil'ph'i il prohl. ms. 

f). Fij!h };f,ir Con'i>ut irion< ot inien- rs. common and d- ejnial fractions; 
supplrn.ent of unir< nf tn.-trle >y>t.-ni (nautic.d mile''; outlino of 
Sli:iku-k:in .<y<trm: p:ir!j«i;l;ir pn-pfrties and an^is of recramili*. square, 
trianude. polyu'on. p.ir i!l. loL'ram. tr.apezoid and circle ; articular 
proper! i.-< and vnhnn. s of rect.imiul.'ir par.dK lopiped, culie. p.irallelo- 
piptd. pri-m. eireul.ir cyluider ami .<phr re; currencies; ctnuput.itidns of 
anuhw and tinu ; appli»'d ) roldt ms. iSorolian-c.ilculation^ mav he 
added.) 

6 S^rlh Pr-'p.iMi.-n ; p.re.ntij'*: -ii: dir :ii:er.-^-; -r-J.-l dr.iwiu-; 

Jiraihs; appli.-d proM -ms. 'S..r(.li-ni-e.dcul.iti.>ns m.iy .added. ^ 

ir. H^aI^:H Ki.kmkntv'vV S.'uooi. 

1. Fn-.^l Inteu'i r.<; d« cimal fra- tifn^: :de'-l>ra;e etunpulal ions of 

nundn r<; irt-i-i.-n triiMi li-er. ^ ; un:T< .-f w. i-hu uid n..-!-nn < (mieron. 

mdliiitn. u:dl:i:ramn.«-. I'.ini 1 ; <..p4..in-c.deiil.,ri,.n«^: .ij.i.li.-d prol.leni< 
2 S' I ti" Pr..| Mr:i..!i ; p. r- .-n: .fjr ; .ilj. hr.rc c.-ia] ■ir itioM-^ of num- 

^e^'s; i:e..[:u'M-:.-al - i ..}•! m-i- . Ieul.it !• «n.- ; appli. .1 i-rolili-ms. 

'J. r/iinl ;/. //r SuppK n.i i.'.ii> i;=atU M;f df rh-.M* >ul\er:> !iir» ady ^'i\. n 

m prii'i-d.-n;: \, , A,i . . j,v } l.',. | |.. j^.,.,, 

ill oid«-r to m- tie- liM-al ii ipi.r« ua n!>. > 
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Materials of Instruction, T1r» nuit^Tials of arithiuutical in- 
struction in the elenuMitary scluiol hiwv p;(ino tliroiigh several 
clianiri's. \hv most dutstamiinu: onv heinp; that which was brought 
out by the revision of stanchu'ds of \voi}];hts ami inoa.^uri's. Tho 
Japani'so stanilanls o{ \\'v\\:\\\< and nu'asuu's consistod of the Shaku- 
kan system, tho metric systmi and the yard-pound s\'>teni which 
wore all in joint use. bui after thorcnnrh invest iuat ion of many years 
these couipound systems were abolished and the nn^trie sy>tem was 
nnok^ the only leyal system after it was enaeicd in April of 1921 
auii put in forci^ ou July 1. 11)24. with a n'^evvat i^n for tlie use 
of the old jivstenis for a certain period of time. 

Owing to such a change of standards, the subject niattor of 
arithmetical instruction in the elementary school is now bu?ed on 
the metric system, and in consetpience it has been made possible 
to appropriate for many other useful subjects such time and labor 
a< was wasted heretofore for treating conijionnd numbers: addiiitms 
nf numerous subjects ccmeerning algebraic (Mini[)utati(ms of num- 
bers, urai^hical reiirc\^entation. and geouietric fmures being tin- 
notable bi'Ui'fits thereof. 

The f(irnndation of arithmetical facts an<l the solution of prob- 
lcn)s by usin^ letters are treated even in the elementary school; in 
tho higher elementary sclaiol are taught linear e<[U.'iti(ms with one 
unknown (piantity. negative^ munbers. integi*al exjiressions, linear 
sinuiltaneous ecpiaticuis and fractions in the first year, and (piadratic 
equations In the seconrl year, the ecpiations treated here being chielly 
those with mnuerieal ctieflicients. (Jrajihs are treaU'd mainly for 
intuitive representation of statistical data ami functional relations 
which are simjde and [U'aetical. The teaehinii: of geunn't rical figures 
is limited to tlnv-^e which are necessary to cmunion life and in 
general it is taught in an intuitivi* way. .A [irevailinu ten<leney is to 
apply simple circular functicnis to errtain eoniputation- cnneerning 
angles. 

Soroban-caloulation \< the peculiar eomput:ition l\v ine.ans of a 
soroban which <»an br manipulated witli (•(.n<i(K'rabh' .-unount o\ 
-iinplir'ry 'i i'-'kni-^^. .\ n'^i-.-rk ..i' t!.!^ f:deu';it ii>:' 

is that it !:iys dnwn the foundation nt'C''-^ary for :nental arithnielie. 
In many ordinary *'h"meiUary sch.w)!-. »-i«i-(jb:ia-ca'cul;ition i< tanglii. 
and if i< .a (MJ?!.;)ulsory eoursr in iii^lier eh nu-ntary schouls be(au**e 
it Was experimem.dl>' as(a'rtainr<l th.al eliiidirn i»f higher elenuaUary 
>cho')l grade can make the be>t u-»' of if. 
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The Textbooks. The tcxtbookr? arc compiled and published by 
the Di'inirtnu>nt of Education and are in general use in the Empire; 
but as tliey merely sliow the standard of subject matter and required 
l^rdirress. st^h-ctiiui and trp.'itment nf the maffrials are left tn tlie 
judgment of tearliers so as to adapt the actual teaching to the 
natural development of children and the local circumstances to the 
most desirable extent. 

Since 1909 the textbrnks liave been revised tlirco times, the last 
r.-vision \whur v:tarted in 1025, This is mainly due to (he changp in 
the standards of weiglits and measures. Of the last revision those 
of the ordinary elementary school and of the first year of higher ele- 
mentary school have already been finished and the rest will be 
completed shortly. 

Method of Teaching, Several improvements have been m;uie 
in the method of teaching as follows: 

1. In tlie liope that children can be made to take an active 
attitude in learning arithmetic, much attention is given in the be- 
ginning to tlieir amusement and interest, and careful consideration 
is triven later (t^ tl:e ireatnu^nt of tho-r pr()l)lem>. the sohuiiM^s cif 
w-liieb children would obtain sjiontaneously. In recent years much 
laniihasis uwl -Mt^-utum hwvr ItnMi uivrn to (hr construction of 
problems by the children themselves. 

2. In actual teaching the mental ability of each child is tiiken 
into full consideration and although the fundamental subjects are 
given in common, ajiplied jiroblems are advanced in proportion to 
the individual capacity of the children. Tn some schools the Dalton 
plan is tried for experimental purposes, but some prefer the Win- 
netka plan to the Dalton plan. 

3. It is acknowledged to be more profitable for children to fimi 
:nul construct by themselves the fundamental rules and methods 
<>f arithmrtic than for teachers to exj^lain and teach them to the 
children frtnn the start: c(.n<equently. it is deemed very important 
to develop the subject mattrr by trr:iMng such problems as suit the 
natural develoiiment of the ehildren. 

4. It has long been the practice^ in .I:.pan to make u.<e of experi- 
nienfal work in i»':u');)M'j: :iriM:nn t j,' ,,f prt Hminnrv n:itun\ .'in! 
this practice h.as been mueh encourair^'d since Perry- s movement 
made a wide impn'ssion. Many Sfhoo!^. ure ecpiipped vvith all kin^is 
(^f soalr<. rules. .'P ' m.-;i^Mrr>, :U'A « v- :: \v:*!i :in ariM-iMt-tj.-a! InbotM^ 
tory like the oi^ Ivocated liy IM'oft-sor l!. 11. .\biore of the Tni- 
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ViM^ity of rhioairn. IVaohing by fxperinuuital nn'tluuU has already 
produced gdod n-suli^ in pruuiuiiug thu uu'trie sy^^iciii. and many 
(.'USi'S arc rt'porii'tl whurrin ricluud oliildren aw guiding their pan-nts 
in adapting themselves to the new system. The eonstruetiun of gi'o- 
uietrieal forms and graphie drawing are jiopuhir addition© to teach- 
ing materials in all the schools, 

II. TiiE Skcondarv ^^chool 

The Mathematical Conference of 1918, This conference phiyed 
a very signilicant nMe in recent progress in the teaching of mathe- 
matics in the secondary school. Under the auspice^ of the ^-ocicty 
for the .Study of Secondary Education (organized for the purpose 
of investigating gemral subjects concerning secondary education) 
and through the elTorts of Professor M. Kuniyeda, chairman of the 
cuKMnMUH- of arriii u^ njcm-. and ilinyi» a<si>tii"i him. thi- (MUifi'nauM- 
was held in Tcjkyo for tiv.. ilays beginning on Deceniber 20. 1918, 
It Was pri-.-id(.'d over by Mr, J. Kano, }Mvsident of the Socii'ty, anil 
was attended by about two hundrctl fifty mathematics teachers 
from all parts of Japan. At this conference, enthusiastic discussions 
and >Uidy wrix- givt n pu iimufruus .-ubjn't^ u'hit^h were tlu'n at issur 
in connection with marhemaiioal educatio.i in secondary schools, 
and proposals were prepared in response to vhe questions Submitted 
by the Department of I'Alucatiou pertaining ro iniprovenients in the 
teaching of matlu'matics in compliance with the aims of education 
cf norjnal schools, middle sehoc^l-, ami girls' high schools. Further- 
more, important deliberations wore made at this conference as here- 
under enumerateii, ami re.-olutions were passed accordingly: 

1. iin- I mi't r ia« :i>ur. s tn liik** in ) roiuonnk^ lu oh» iii:ifii«al iih- is 

:tli:i'l{^ till* I'l m; 1( ? 

2 Whit :ir»' ihf :i; ; ri iJf urid* s .aid t:ia»s for t. iciiinjj; suiijccis rd.it- 
iiri: To \ho I'unc*; n .^u^\ ;»> thi^ ^r:i|»h? 

ii W'litt ;in 'U'- f nij t r onisi-h r uiun^; for :iddin;; an intnjiluctnry ("•ui>«' 
III i:» '»imti;« d ti.it-haiv; and tur using priioticil nn tlioiU cvnii on i.tinr oocm- 

>:oIiS? 

1. Wh.it i?^ th»' ; irta'ul:\r (.•'■■n=i'l»T;ui<in m^^]. 1 in ninkiug a c1'»sp ivtliliatiMU 
tf thi* ^r;iiu*h* < »•;' n;ith'aMtu*^ in tt.icliaiw:? 

'} Wh it IS thr |-r-'j'i r aminu' rn- ut tt \ aAx hfinch of mathoniaiios txnd \hr 
aliiitnitnt t>f t»Mth;nkr htr^ir.** th'Ti-of? 

G. Who w:ll Im' th.- n»H't>viry Kimj rr.rnt fur t'-ichiuK ai:ith(an:itic\^? 

7 If it n'i.'t"=xMry t.^ i-roaiutt- ruurh wi.l- r i;.-* .'f >urob.m-calcaUti(Mi? [Thi.-J 
<lih .'«n''-n \v;i< .m.^wi-rcd aiUruKiuvi ly.] 
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The Mathematical Association of Japan for Secondary Edu- 
cation. At tlic eonfvrencc it was proposed, at the instance of Pro- 
tVssnrs T. Ilayashi. M. Kiniiyi»<la. the hito Profossors I. Muri, K. 
Ilakii. ami M. Kaha. to founti an association for the stiuiy of mathe- 
matics anti mathematics teaching; in secondary education. This 
proposal was umininiuiisiy endorsed by those jircsent and the asso- 
ciation has since come into existence under the title given above. 
At the time of its foundation its oliicers were Professor T. Hayashi, 
liresidcnt. Professors M. Mimori. M. Kuniyeda, vice-i)residents, and 
the hite Professor M. Kaba. chief editor. This association publishes 
an oliicial organ, Vul. 1, No. 1 having been issued in A]^ril, 1919. 
At present it has a membership of more than 2,300, and is very 
promising in its success and influence. 

By making references to the resolutions ]nissed by the con- 
ference in lyiS. tiie association {irepared teaching syllabi of mathe- 
matics iur sueh .-ccondary sehools as middle schools, girls* high 
schools, girls' real-high schools, technical schools, connnercial 
schools, ami normal schools, and is constantly working to further 
the advancement oi mathematics teaching in secondary schocils by 
organizing it in elfeetive ways. 

Middle Schools, The middle school education aims at affordi* ^ 
higher conunon education to boys who have completed the course 
of the ordinary elementary school. The course covers five years. Its 
graduates may inuiK ciiatei\" ,^o out into the worhl, while soua* of 
them may enter various ]n'ofessiunal schools of higher graiie or 
higher middle school to prei)are lor the university. (,Comj)lction of 
the fourth year ciualilics one for admission to the higher middle 
school. ) 

Acet-rdiniT lo thr re^ulai ion. thi- fhief aim of m.'tthemalii's 
teaching in the nuiidle sclio^jl is to give the ])upils necessary knowl- 
edge of mathematical iiuantities, to make them very skillful in 
computations, to render tiiem ellicient in applications as well as 
to train them for accurate thinking. The 1911 .syllabus gives the 
teaching hour> and arranceUii nt (»i ^ubjccts as fu'iows: 



Subject 




Y<»:ir 
IV 



V 



Arilhim-lio . . 

Alp'blM 

I li oiip try . . 
*ri*:v:t'UtuiuMry 




4 



J 
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Of latf a gi'iu-rnl tfudfncy lias hovn noted toward teaching 
algrhra from iUc lir^t vi'iir and gui.uKtry with its preparatory cuur^fe 
from thr siriaid year. A new sylhibus of mathmiatiri? in the middle 
>ch(»ol nu»iv adi'tiuutuly franu-il to i-oufunu with the demands of 
the tinu'S lia> Uwu uiulvv conii'niphition by thi- Di-partniunt of Kdu- 
eation. Ai pw^vui a draft fur rrnu)«Kding the iMlucational system 
of thi* midtlk> srhuol is pi-n(hn»r with nr.ich (HM"u>>ion and it ]^ ex- 
perte.l that some si.irniiu^ant chan.eii-s will br j kK- on the teaching 
syllabus which eovi r< niailu^niaties whrn thu ultimate decision i^ 
dr:::r. T!... i(.;lnwm^ a.. f:;U'ac! iron, rhe drtaiK-d 
sylhibus roiiipilod in January, by tlir mitldle school attached 

to the Tokyo Iliiilu r Xoniial School and may ^vrw to indicate the 
ri-ei-nt ti»ndrn(»y in iictual teaeliia^. 

KVrUACT FHOM THK DKTAILKI ) SM.I.AI;: > ny M\THrM\TU'S 
UK Till-: MIDDLi: .^CllnoL ATTACIIKI To THK TuKVu 
IIIUIIKU NtiPvMAL SC'Iii.iuL 

{ i h"Ur> ] . r \V( ck) ' 

I ' tU'IlN i 

. \\ \ luii! ^ ;i:ni liiruMU'i j 

; r» ur rul' > j I 

. An M. V ■ .iiiiii'' I I 

1 U.iMu. \ t a^iit.m»\ in-' ! 

; ! t. r.-t j 

I ; Mlx'i U llh ' us I'l'i'l)- j 

I 1» iii^ ill four niks 

! 'Kr.ic- lulls j I 

; =MuUi; l.-. iinMMin' ! ! 

j Pour luh s of rr:u'tiwii>' ! 

C.'<tin|l«x lr.u-t:oiiN j ! ~ 

I : Dir.-i-: I rn-.'urtii'ii. ia-I ] 

I .) Mi^rt ll:iiii I UK i-roh-: j 
I ** li nis in iV.ict lulls ; i 
; hrr» iiucWi-ii iw algt-' | 

'■ tin; hs : • 

Four iul» < i»f iM<iiivi' • 
■ ;ia«l In ^ itivf 1. 1- j 
I ' c rs . I 

; ; r» ^>ii»ns i 

( 'i"">r'llli;lt' s 

' I in; Iw alui-l-niitMl 

» \) n-NSinlUS 
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KXTIlACr FRi.)M THE DETAILED SYLLABUS OF MATHEMATICS 
()!•• TlIK MIDDLE SCHOOL ATTACHED TO THE TOKYO 
HIGHER NORMAL SCilUUI^Co/i/z/u/ed 



Yi'-ir ,'lVfM.l Ai itliiUfilc ami Algi'bra 


iit»<jiai'try 


Trlgououu»tr>' 


II 


1 


(2 hours per week) 
Linear equations with 
one unknown quan- 
tity 

Simultaneous linear 
equaticius with two 
unknown ciuaatities^ 

Aj'jlu'd 1 robicnis 


(2 hours per week) 
Preparatory course 


, 


o 


AlUiiipncunon »i7iu qi- 
viisiou of integral 
i-xpressioua 

K;ictoring 


Triangle 
Polygon 
Parallel lines 






Reduction to lowest 

terms 
Fnietional equations 






3 


Reduction to the com- 
mon deiioiliUKittjr 

tour rules of fnic- 
tionnl uxpre-ssions 

K(lu:itions with literal 
cotllicients 

Ratio, proportion 
Applied 1 ri>l>i» uis 


P.irallelograui 
Periiendicular, obliqui- 
line 

Circulnr arc, angle at 
the center 




III 


1 


{\l hour^^ per wiek) 
S(pi:uv root 
lrnuion;d numbers 
Quidmiie e(}U.ition5t 

with fuie unknown 

qu;mtiiy 
Kq.nit iiiu?ii of hi^rher 

d.-jirfe 
Irr.ition;il etju.ifion!* 


(2 hours per week) 
St'iviiit tnnurent 
Segment 

Inscribt'd circle, cir- 

cunir^cribed circle 
Two circles 




2 


Kxp<m«-ntc? and loga- 
rithms 
(*ompoumi intt rest 


Loci 

Construction problrni< 
Algebraic expns^:on> 
and cf^ometrical con- 
struction 
Area 




3 


Vari it ion of funrtion5 
and thfir graphs 
^quadr:itic func- 
tioti'^. quadrat ic 
inns) 

Dirri't v-iri:Uion 

M ixini V :iu«l niin la 

h: qualifies 


Area (cf'ntinu»'d) 
Ratio, pnVj-nrthin 
ProportKTi.il luus 
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EXTRACT FROM TIIK DKTAII.KI) SVLI.ABr.S OF MATHEMATICS 
OF THK MIDDLE SCHOOL ATTACIILD TO THE TOKYO 
HIGHER NUKMAL SCIiuuL— Co)i<(7i!/f(i 



Yi»ar 


'IVrnij Arithmorlc an»l Algebra 


(iooinetry 


TriK'nnometry 




\ 1 


! (2 hours per wi\'k) 
Variation of functionfi 

a ri il their graphi 

U'lnitiuucd; 
In^'t'rsr variation 
|Siuiult;inrous equa- 

lions uf the scconc 

degree 


^ (2 hours per week) 
J Similar polygons 
1 Ratio of areas 


(1 hour per week) 
Introductioa to trigo- 
nometry 
Circular functions of 


IV 




Siinultanecni.* equa- 
tions of the second 
degree (continuoti; 

Anthnu'tical i-rogrcs- 
.«iou 


Regular polygons and 

circles 
Circumierenet» And ct 
Fuud;imental proper- 

ticji of straight lines 

ami planes 
Parallel planes and 

straight linos 
Perpendicular planes 

and straight lines 


Circular functions of 
acute angles (con- 

Circular functions of 

obtuse angles 
Properties of triangles 







(letnnetrical progres- 

siun 
Annuities 


Dihedral angle 

Principles of projec- 
tive ancl perspective 
drawings 

Polvhedron n r i <{ m 
pyramid 


Solution of triangles 
Logarithms of circular 

functions 
Simple surveying 


i 

i 
1 

1 


1 

1 
i 
1 

1 


(2 hours per week) 
Permutation and com- 
bination 
Binomial theorem 
Khnuentary concepts 
of probability i 
Functions and* graphs 
including elemen- 
tary concepts of the 
calculus 


(2 hours per week) \ 
VolumoK i)f Tiri«iTii Ani\ 

pyramid 
Regular polyhedron 
Circular cylmder, cir- 
^ eular eone 
V(jlurnes o f circular 

cylinder and cone 


(1 hour per week) 
any angle 


1 
1 

i 


*' 1 


Reviews and supple- 
ments 


Spliere 

Review? anii supple-l 
ments i 


Circular functions of 

romj^ound angles 
rif^lution of triangles 


i 


3 . 


lu view?? and supple-' 
inents | 


Reviews and supple- 
ments j 


Reviews and supple- 
ments 



(1) K u'h Si'ht^nj \t ;ir of !h:s midiilr srlinol is divitjrMi into three Si*mesters. 
viz, the th'^x frvui Aj-nl \) to July 10. the seronti from i^ejitemher 1 to Docem- 
bi-r 21. an«l the thml from January 8 tc^ March 25. 

(2) As the tahlr wlu)\v.<. the ffvirlnng schedule of this school allots just 
tmo morr hour Un- rh-- h.urfh an-i iIm* fifth yrar than is providi d l>v the 
Department of Kvlueation. 
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The Present Phases of Mathematics Teaching in Middle 
Schools, Althotiiih the study of llu'ury in toachinj; niathematios is 
a matter of inucli importance, it has becunio an essential aim to 
supjily jiraetical knowledf^e for tlie purpose of eultivating the pupils' 
ability to think nKitheniatieally. In selecting materials, specifie 
precautions are taken to give materials suitable to the mental 
clevelopnk'Ut of the pupils and applicable i)v interesting to them. 
Tliose whicli are too theoretical or abstr\ise iov their understanding 
are tu be avoided. In order to lighten the hardship which pupils 
encounter in learning the rudiment.s of algebra and geometty, 
preparatory courses are given in tlu-re subji-cis so as first to secure 
their interest in the new subjects. 

In fornuT days arithmetic, algebra, geometry, and trigononictry 
were taught (itiite in(le])enilently of une another, but now efTorts 
are being made to make close connection bi*tween these branches 
with the view of givim: uvll-organized knowk-dge of mathennitics 
to the pujiils. Some dis('us>i()iis have been made nn the discijilinary 
valm* of mat hi'?:i;;t if- .'i-'/r -: : the cpininu- of Ana rican p>s'- 
chologists have been intruduced. and this matter has attracted much 
attention cm the i^art ui our teachers. 

The following points dealing with tin* more detailed jdiases of 
the com'se give further information as tu the actual teaching at 
present; 

1. Xunn ri»-:il I'liinjnitatinns mv drfUud vcrv itaportMut; tlu-n'fon* drill is 
K'ivru in t'oiiiurt imi with iiumtriiMl j rohlrtn^ nut only in tlu* Hriihnu'tic oi 
\hv farliu' ^nulrs hu: also in tin* alci-lir.i and >:« nmi-try in tlu* hijiluT i;raik-s. 
Stn-sj! is laid un apiirnxini:itt» i-aN'ulat u»n. tn atnn nt of a; i-n »xini:iti' valuo>\ 
CDHipvitations by um' o{ tahlt s of loirafithtns and (•• n^iMHuul iMt«-n st and also 
on the rxcrcis^i' of sofohan-i-ihailation. hi addition, snnit- tt-arhi rs an* imdiuoj 
tu ti-ach I hi- nsc of the >\uU' rulo. 

2. Sumo materials whirh nt r.- t'ornu rly trraitd in antluui iir an* now givon 
with aln» bra as ilu-y ean In- nmp' etjnvt ni» nt ly » \plam« d. and i vi-ryday e^jni- 
pntations which retjiiiri' rnneh «'f w-^rldly fx;'»riMU'f tri- ir;vcn ni The hi^luT 
i:rades to moiH' adN'antan»\ antl ctin^Mji;. nM\' th»* arirlini' tu- d tt aehini: in tho 
lower elasses is le.«en»Mi. hut it is ni-titi-.dly hi vrd n<u so ad\ isahle to exelud«' 
arirhinetic from \hv lowi^r elav^i s in ord* r to > art faiK wiih ihr tfai'limg of 
algrbra and grornetry. 

3. Kxpenmmts. artoil .-urMysm:. ir.d o*h r jneiird nnilnMU ai*e usimI in 
tr.u'hin^ weights and meaMirfs, c-oai'try tad '^'hi-r *iu^^ <'t<. It i< tln^ gt n<ral 
drsire of selmols to adopt thi- wunh vu ■ -i i:; n.« nt uh'.eh i-* n«'i'fv^ary for inathi*- 
ni itii's teaeliinn; and sonn* •^rhma^ o'f ::•■».! wi'U i:; tih* m.itn'al labnratora*.'* 
antl s]M eial elas>r()oins or irootl n 'll' i t of nituji ls and >; ••e.nh*ns, thiUijih 
many are still iusutiicit-ntly lajn^pp. il. 
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4. tvrry it^Mlm \$ \ny lit tf!krhiti| iho functional rotation Mwccn 
vaWubtt* tiMnniilit'A ntui tthi|li)«. hut iht?iH^ in rtiil umt?h to bu di'iircd in the 
Muity uf ittc praciivul nn ihuii^ of ilu^ir trcutntt^ni. 

8. Ponuiitutiunsi. (?onU)ihtUion<(, nntl thn tiincnniul Ititumw have \mn 
vkiiviH from thi« Kyitulnu ut the l)«*|»2irtnniit uf H<hicutUm, Init in mw Kchuiili 
thiMf oulliht^jt uro tuimht, tutfi»ih»»i wiih proliuhihlyi niiw Ihny arc niri^nry 
for avtiiut lifo iirot^liMni*. Tho o|»inioh lh:U it ifi no^u^jwiry io trach thi 
<MMiei'pt9i uf thi^ vukHiluxi in \hv imUik ms\nm\ \m bm\ KUit|n)rt<3il by mm but 
it \H HrMuni tried. 

0. Ai» a ri siult of nililini: ne w ti^uchiutf matpriaU to wm X the rcquiH'nn'nt;! 
cif tho tiim^iii, lionn* of iho old uiatniuU havi' lauu erai^il roniph'toly or aro 
now tr«'ati»il vory hHillv. At \\\v tvnth aimaal nuH^ting uf the* Muihi'matival 
Aj<j(iii«ialina hclit iIiIm yoar. it was |a'o|Mw>(| lu i xchulo iinuicinary nuuiln^ « 
fnuu nknihi'niatit*)d in ilio M^coiulary srhoolN. Tli(« idea wan ^muidod by many 
but tho tiaat drcisiun wai^ auaiiist KUch a propujiid. 

7. Tho K'H'Mtrsit olwtat-lo \u tho liUiiplrtr rndinatinn of itioal iinpruvo- 
nuMiU of inaHuinatipid Icavhinit in v\\\v\\m^ rxamitiatiuiDt tn hl^hi^t innli- 
tutiouji. T\\v hii that Mii'h iwaudnutionfi ufton invulvr ditlU'ult cpirntiouA with 
nitrr diKivmird of what i^ tuuisht in KPt*und:iry iB(*hiM)|}i han naturally mupc>UHt 
tho tisuhiT^ in thi« iiiidilli* M'hnol to cnvrr hard prohlnuM of alK<'bra anil 
gronii'try for pri»paratioh I'or iIum* niiranei' uxaaiiuaiionn. »Siu'h a nunlition in, 
of coursi\ far froto tho original wUm uf secondary iduratiiai. Thr tVpartnuMit 
of ICdu('ation ihiMTfurr nwvv out a Koni^ral instruction rtHiuiKting that thr 
matriiMilatiun (»f liighi'V niiddlr ^irhuaU bo drridi'd liy taklna into coUMiha'a* 
tion tli(« iurritj4 uiadt' in tlii« niiddio ««rlioal by the v^aiididatrM and that thn 
vhtranco rNaniinationi^ Im« \\\m\o niurh oiit^iiM'. 

8. Althoauh in fornior days tho \vv\x\\v ninthod was nuplnyiMt in ttvichini: 
inalht'inutics in tho srnuulai'y si'huols rrjjartllrr^ of whrlhvr thr pupils roidly 
uiuhtstooil or not, nuoiy tiMU'lu>rs art* now usln^r thn hmristio nu*thod in 
iiNH'hintt. Pi'o^rrss is hi'lnu niaik with \\\v individual luoilo of instruction by 
nmsidmng ihr individirkl m-cds iind llu' dt^vHopnicnl of tho ability ^if imu-Iv* 
pupil, and in sonu* schools iho too'hin^? is donr by rosnrtiu" partly lu tin- 
luli^autory nu*ihod. 

Tho prt»sitit rondition of tin* niaihoniuticul toarhiuK in Iho olhrr siM'unilary 
schools is ulnu»st thu sunic as that ^Wvix ubovo fur tin; niiddlu schooL 

Girls' High School, The girls' hi^h rivhool oiins at provi{liii« 
h\v}\vv Konorul otliioation for ^irls who havo complotcul tho orclnmry 
cdeniontury stlmol. Tho courso o()voi\** four uv five years. Aooordin^ 
to tho syllabus isf^uod in 1911 by thu Dupartmont of Kducation, 
tnich year of tlu^ (:oursi» must havo two hours a wook for matlic- 
luatios, mostly iiritlimoiio. hut iu tlio upper ohissos siiU|»lo alyobraio 
pxprpssions, oquutions, simplo phuio and solid (Ipircs may be taught 
in addition. It is maintainod by many that in ordor U\ arouse 
cmuiKl) pupil intorost in mathonuitios and at tho saino time moot tho 
(lenumd of the times, more time must be given to the teaching of 
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aigebra nnd geometry nnd that three imurt muit aeeordingly bo 
Allotted to each ycnr for mftthematici. 

In 1920 the Department of Edueatlon revised the tcaciiiitg 
ichcdulo of mathcmntiui of girli' high ichooti at given below, but 
liu arrntigcincnt of the subject matter for this schisdule has us yet 
liuen given out. 



CUUMC 


Witr 
1 




\\r 






4"yortP iiiiiiiiitittitt 


3 
3 


a 

2 


a 
a 


a 
a 


3 

a 



Tiic tenth nnnuni meeting of the Mnthcmatieal Association hold 
IdHt year \mm\ a resolution as folbws for recommendation to the 
Dopnrtincnt of Education: 



It \» hfliifVfil jiropt r to ullol three lioutw tt wei-k rueli ycAV for nmlhcitifttlca. 
(•iMWUiirdiKii {\w \'M\in\\ of the coum?!! of the girls' hlRh schools; nnd the 
Midtuliini of Mi'lu'iluli' u( imvh braiivh of inu(la<muiiv« slioulii be as hcrtiuudur 



Subject 


War 
1 


Y^tr 
11 


VwtP 
Hi 




YMr 
V 


Arithmetic i 


3 


1 








Algobra . . . . i , n , . , , . . 




2 


2 


I 




(Jooimary i..., 






I 


2 


2 


Uoviowfl . t ...... 4 ... II 










1 



Cl'hu whriluhf huufH for Ki»umt»tr>' iu iho fifth j'our urc lo covur Holid geometry 
Aiul triKouoiuctry who ) 



It may be woll to quote here a part of the resolution passed by 
the third annual meeting of the Mathematical Association held in 
1921, which refers to tlie details of teaehinf^ matliematics in girls' 
hiRh schools for the five-year course; 
Fir^t yntr— ihroo luuiN wtM'kly— toliil 120 hours. 
Arilhmrtic (120 houis) : intogiTs iiiul dmumi fnictions; compound mi. ihi.TS 
(wtMnhtiS iind ini-aMircM. nionoy, times unjih.'s); pnipi^riii^M of inlfpn-^^: frur- 
tioiw; ratio imd proportion (8implu proportion, compound proporliuu). 
SiCt)htl v»w— thriH« Imwa wopkb*— totul 120 hourjt. 
Arithnu'tic (i^O hours): nxtio and proportion continued 'proportional parts;* 

alliftiition) ; ]H'rornt>iKp; inlt^vst. 
Alm»hni {% hours): iutr(jduotion : positive and n'^nativo numhurM; four niloJ! 
of integral oxprmicms; limnir tniuatiuna wilh ono unknown quantity; 
linear «simidumoou8 oqiiations. 

• SuOJeuts nmrktMl with • tin) to l)o trfuttul briiMly. 
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Third vfflN-ilirco hmn wwkly-'-.totiil 130 houn. 

Algt'tim tro hmm\ fuetewj «»^»tt-n rmmuen r«»'awre; U'a*i common 
miilUplpj frttPHimal ^MtrvuvionAi frapHiin»l rqiiiittoiw; Miunre rootj mmd* 
nUic pquimnns wiili nno unknown nuuntllyj fmeUmwl rqu.Hhm*. 

apotupiry <50 luuirs); |W|ittratory coiinej trlitn|U>{ fiolynon Uidv, uncte. 
coiiKrueheo, ttwa). 

foMrt/t t/f(ir-ihrpo houw wcokly— tot«l 180 hours. 
AlMi-bM (00 huuPM)! •niiitultAtieoit!! equtitluiia eontnininit quHiirAti^ tm- 
tlon»; ratio and |iro|mrUonj triihmetical «ncl gconHirioul nroBr^sslonsi 
inisu>cllaneou». 

Gcomolry (00 hour*) ; circlo (nrc, chord, nnxb nt the cfntcr, (nwribcd nnwli', 
wmiipnt, M'P»ni und t«im«'at, two circles, liiscritjod nud ciremniwrihi-d (lit* 
urt'!», cirt'iunfirc-ucu and area of eirelo); proportiou (|irojjortiunal linen). 
Fifth i/inr— ihrco hour« wpckly— total 120 hour*. 

Gconu'irj- (70 houw) i proportion cunllnui'd (similar figurM, ratio of aroasi, 
circular functions of acute anitloN): otraiiiht lino and planej pri!>m niui 
pyramid; circular cyliiuicr and conn; sphere. 

Arithmetic, algebra, and |j(!ometr>' (SO Imurii)! cver>'day computations (in. 
wirancp, tas'cs, .tet'urUioo, anauilicn, iustalluientd, daily purehaii.<n, chur«e8 
aud fi'uH. domuDtic accounts) j ri-vluvvs and 8up,)lcjuciit« of preeediiiii 
year's cnurac, 

.Votes.' 

1. Soroban-ealculution is to bo exercised iu each year by a limoly arranao. 
ment of hour^. 

2. The graph in to be pivon by the proper arrangement and dinereiion of 
touchers in chartje. 

3. Simple geomotricul construction und loci are to bo given on all proper 
occasions, 

4. Ill teaching nritlinietie and guonu-lry, cflforta roust be made to let pupils 
do experimental work and actual measuring. 

a, PupilH muNt bi> mnde fiiiiiiliar with the u*o of letim vhllu arithiuelio 
ur introductory le«.<t>i»i« of aluiJhra are tiiuRht. 

The syllabus for the tcachiiig of mathematics prepared by the 
mmc Assoclfttion for girLs' high scHooIh of four-year courses is siinilnr 
to that referred to above except that some of the f«ubjccfc matter 
of algebra and ciroular f'.inctiona is reduced or otuitted. In 1023 
the Aspocifttion prepared the syllabi on the teaciiinR of inatiiematies 
for the postgra<luatc course of girls' high seliools and the girls' 
real-high schouls, atid llu-y will ho clisciixscd Ium'c, 

It m.'iy be said that mathematics education in the girls' schools 
has made remarkable progress during the last ilccatic, hut while wo 
hear much con plaint concerning the dilHeulty oxpericnood in teach- 
ing mathemat .'s to girls we cannot deny that there is a tei.doney 
to tcacli in r rls' hinh sehciols luivitig cNCflK-nt pupil- the smnc 
• MiiiJi'clH mnrkotl wlUi • uiv lo ho iniiltHl hrlcHy, 
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t(rAtti« of inntliomatlc*^ that U tau(tlit In the inhhih* ^chimh, Wnm 
nlh however, It U moro ilc.«lrnblo thnt glrU bo cdueatiul to qualify 
for what \n ivquirorl of thcin hi rent lifOi t)ccausc cvon though tho 
luimher of eirl» desiring to cntor ttio postgraduate courno of glrU*^ 
high schools or other higher ins^titutlonti ever Inereailiig^ it in still 
relatively mi\\\ when eninpared with the lutiuber of hoy«i who i\iv 
eandi(hitei!i for higher edueation. 

Normal Schoolt. The noruud ^ehool Ia the inrititution for train- 
ing the teneher^ of the elementary sehooli the t^Um organisation 
and tiic .^^yllabuM of which were revised in 1025 by the Department 
of Kdueution in order to meet the requirements of n^odern tinu'f^. 
TIds iniititutton divides iti^elf into two divisions: tl)Q Dr^t division 
extends over Ave yearn and adnut^ those who have completed the 
first- or the second-year course of the hinher elementary sehool; 
the m'ond division for men h for the (iraduate^^ of the middle 
school and its course covers one year» widle the second division 
fur womrn admit.^ the (.taduates (if girls' scluiols and the 
course extends from one to two years. A postgraduate course was 
recently attached to tliose courses in order to provide tlie gratluates 
more advanced education on selected sul)jects for the pur|mse of 
tralninn superior teachers for the elementary school, 

The syllabus of mathenuities for the normal 8cliool for men is 
given below: 

Vimr DiviHiON 

FirH vr<7r— four hours woi^kly. 
Arithint*tic and ulMt^lsru 
InirKrrs, (IcH'iiual fractions, fracfinns; proporf ion. prrrrntngo; ncBntivi? 
muul)i^rj<; ititfural i«\i»ivssi!»ns (adilition, f*ul)tpartinn, multiplication, rlivi- 
sion); linrar etiualions (linrar eipiatiuns with tjno uuknowa qaaiuily, 
siinultanrous cquatiuus, variatiun uf vuIuch of liuour expiessioua and thrir 
graphs), 
(ipometry 

(Jonstnu'tinn of siinpln plaiu^ litfuros; making of modi'Ij^ of nimplo ^n\U\ 
h()ili(>s; inciisuratiou of lonuth, anuli*. ur^a, aiul vnlinno; stnuxlii liuc^ 
(anKl(>, parallel linrs) ; rrrtiliiu^-O' Ix^iUTvii (\mi^\i^U\ puralloIugrUiiO, 
St^ioni //rvir— fj)ur hours wcvkly. 
Ariihm.*t>c and alKrl)ru 
Frartij)nal rxpivssioiis (factor?*. «rratt'st oonuiitJU inrasuu\ lonsi cdiuinon 
imilti|»l(', rcdnrlion to thr lowrst tiM'tus, rcMhiction \a iho (M)iiun«ni dc'iuuni- 
nator, addition, Nubtrartion, niultipliralinn, thvi^^ion. frariional ruiualion^^) ; 
cpmctrahr crpiatujns (s<iuari» root, irrational nnmlafi. ripialions with one 
unknown tpianiily, frarlicuial pciuation*'. irraiioiial iciuaiiouH, siiimllanfous 
i*qiiat)ons, vunuliun of values of qu.idratic rxpn-ssions and their gniphs). 
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two p'm\i% inmi\m\ mul cii-eumMcribi^d flgurcii)i loeij foiiKtruetbn prob* 
kmi. 

third yfnr^tQwt Imuw uwkly. 

AriihniPlie m\ nlnrhm 
Pro|M)rtion (mtlu, |)rfi|mrlitm» x\\w\ variation, invrrw^ variiilinn. griiphlrjAl 
illui*»railoiO; pm^h*s^^iull (aWihnuiiivil |'Mcivi»j«ion. ironim'tioul |)runro4« 
rion); logurillmw; |u»rvruia«f (ju mUiiko, iiuorcst, iminiilton). 

Gmw\ty 

Ami proiwHnii (|)rtiptiriiniinl lii.r.*. isimilur djiun'?*); pirouinfwnco nnd 
Fourfh i/rcir— llirvi» liuiirf) wci^kly. 

PiTinutiitiuiis iihil euniliittutiujw; bimimiiil HitHm^m; prubbilily, 

Plann auti sliMiuhi linn (plane* niul itlnutfhr llnoji. two plonrm, dihnlral 
luiulf. stiliil ptjlyluMlnms (pnVm, pyrtuul*!); ruuml MmkUit 

rylini|i»r I'irnihir umu\ Nphm)), 
Ariiluiifiir 

Viirinn< MilmiouH of nppliiMl prril)h'in.<; tnrtliiul of ('i)ii.MnK«tinft uf |irol>« 
Ihiw; r\'i'iTi|:ry (MiinpniiiMtiiiM; prDrliro uf Mirohiin-nili'iilnlioii. 
Mi'tlioil of t(*arlonu' MritliiiM'tir in (*l(*hu'n(ary srhooLs 
Aim J MPliTfion aiul nmnui'nirnr of snhjirr innfirr; nirlliodA of ln«tnic« 
lion: iiiMnnnrniN timl nM*fnl iulvin*j( for \\v\\u\\ iiMdiihg; study of text* 
buokM of rlrnn'niMr>' i«dnjnl». 

Fifth ;/i'Mr— thrrp ixnwws \vvvk\y^ 
Ui vii WA Miul .''iiopUin(>nt!4 
Hclution liclWM'iM ninnlH-r and »|ii:i«»ify; mnnlM-i>. MU'obraii^U rNpn^jaNionBi 
npmtinnw. iniM|u;iliiii's; fnnrfiou.^ .-owl fln-ir ymi'lis; rnaxinu and niininm; 
K^nrriil ini'Mwul of llniliau ihr nn-aH'sf f ninnon intMMirnn»voluHon (.^quaro 
root, vwhv. root); priiuMpli's of pro.'iriivr and |Misj.priivi« ilrawiuKHj cooic 
mictions; ('llipj^oid. 

First //I f/r-iwf) hour'* wi'ckly. 
AriMuMcfi(* 

\*ariou>* sn^i(ii)i\* of applii-tl problems; inotlwid of (^nasirafMinK prohlom»i 
i-vi'i'yd:iy rtiin|tiihilinMs; pracMcc nf yoroliMMMV-dridniiua. 
Mctluul of tcio'liinu nrithaiiMir in rlrMiirntary M*l)ni)|.<< 
.Sinidar di.wr » oiuh» in lln* fiist division. 

Posfyrntlimtf rfp/r.v/ — fn.u* hours weekly. 
AU'rbr;i and ui'Mini'U'y 
Pi-nn iiaiaa\ ; (•o!al)in:ilinn ; prolialiilify ; proBn-ssiiwi.^: lo^jiriihras; theorv 
of i»uua!iui\s; Uiv'\\ prohlrn»5j in ►ti^onictiioal cuaMnu'tii;n. 
Trimmoriii'iry 

Circular funciions, triKnn<JUH'ni("al iipiationH» Hj^hrrirul triangle. 
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Thi outii&t of i&ityUtel leomitiy 
Thtt outtitto of cileulua 

Study of the tonetiing trlthntotio In elemeaUty achoolt 

Sotti Amonp the retutrki itUiehed to thia vyilibua it ia ititfd thtt enough 
cxcrelftc in thr coroinitntion of numhera ahouid bo givan in avary year eouraa 
and iht\t pupila muit breoinf well veraad in appruximita etlculttion and 
trcAtmc^nt of approxinrnto vaUira nnd fAmitiar with tha uae of tha alidc-rulo 
And iuhlra of loKiurithma And compound intorcHt, and thKl teaehinii of loci, «yn- 
atntolion, and urea a^iould be given also in other aehool yean ihan tboae pro- 
vided in the a^ilabua by proper irraugement. 

Tho teaching aubiccta for tho Arat diviaion of tho normal aohool 
for women In tho revised aylinbua are tho aame as those of tho 
nonnnl school for men except that tho teaching hours of mathe- 
matics in tho third year are ouo hour leasi 

Under the old aystcmi the teachers and the pupila In tho normal 
schools were conaidcrably ovorburdened because general knowledge 
of mathematics had to be treated within a comparatively fow houra. 
Moreover, the study of the toaching of arithmetic in the elementary 
school had to be taken as well, but the revised syllabus increased 
the teaching hourM and made the inntruetion far more substantial. 
Such amendment of the syllabus was, of course, made by compari- 
son with the proposed syllabus prepared in 1024 by tho Mathe- 
matical Association. Since no detailed subject matter for the post- 
graduate course was contained in the syllabus, the details have been 
a subject of discussion and study of some members of the Associa- 
tion at every annual meeting for the last few years. 

nil HiQHGR Middle School 

Course o£ Study. The whole course of the higher middle school 
extends over seven years, The first four years are for the ordinary 
course, the scheduh of which is same as that of the first four years 
of the middle school; and tho higher course covers the remaining 
three years, Although some higher middle schools of seven-year 
courses have been established in recent years, most of tho higher 
middle schools have the higher course only, 

The higher course is subdivided into a literary course and a 
science course. In the first year of the literarj* course three hours 
per Nveok iiro allottod to ninth(Mnatics, and according to the syllabus 
of 1923 of the Department of Education supplements of geometry 
(solid) and algebra and the outlines of trigonometry, plane analy- 
tical geometry, and calculus are to be taught 
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In the Bolence coumo four houri per week arc allotted to mitlic- 
mattes In each year, and the vyilabus of 1026 of the Department of 
Kduention providci solid geometry (about 20 hours), trigonometry 
(about 40 hour8\ analytical geometry (piano and solid, about 70 
hours), algebra (ohout CO hours), and calculus (about 170 hours); 
in addition, dynamics (2 hours per week) can bo taught to those 
who may desiro it. 

1 have given a summary of the main changes recently nmdc in 
the teaching of mathematics in the various schools for ordinary 
education. In conclusion I wish to express my warm thanks to my 
colleagues, Prafcseors T. Ando, R. Kuiokavva, and others for their 
generous holp in preparing this report. 
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Vnivvmiy of Kharkov 

The Reform Project of 1915. Muterinlt^ relating to the teaching 
of nmtlieninticB in Hmm wore assoniblutl by tho Russian delogutcs 
to the IMUK Confcronco mO were publi^^licd in 1900-1G12, Since 
that (iatOi tiio ti^aoliini; of nrntluMuutie.^ has m^n far«reueliing 
dumni'^. (if Nvliiolt I sliall uttvnipt to (livo an acoount. 

In till) flrst place, mention should be made of the chief innova- 
tion made by the Russian dulogation in the period under disrussion. 
This was the aihliticin of a j*pecial coinv^o in the seventh class of 
the Jicnhvhuh,^ consisting of the ideas of analytic geometry and 
the inflnitodimal caUudus. Syllabi of this work are given in the 
memoir by K. Vogt" and also in my rejort in L^Kmcigncmont 
matkematiqw.^ Teachers wore di/idcd in their opinions as to the 
result of these Innovations, The eonscrvatist« found that higher 
mathematics was too ditllcult for the students of the secondary 
schools. The advocates of the reform, on the other hand, considered 
parts of the course do/orahly simple and urged that they be in- 
cluded In elementary mathematics, i^omo of the professors in the 
higher technical schuol^* saw an appreciable gain from this innova- 
tion; othors, ou the eDUtrary, fult tlmt the lirst-yeiir studcMits had 
lost the interest which always attaches to a totally new subject 
without obtaining the solid foundation necessary to their later 
studies. Sometimes, also, there was the additional difficulty of hav- 
ing to loarn again things whioli might or might not have been taught 
in the secondary schnols.* Ilo this as it muv, Ihv innovation ])ro- 

»Tlii' lU'tiht huh' (MU*i n>|uunlH tti ilu» Huann.'xiHm In iii'rm.in.v wllh tlKT'TPiU'P 

t\U\t llMHiPVll hlllUUMUPH I'l'plMl'r-il I 111' rlllJ'slfM. Uh IMUlTHO fnllnWHl tllP llTHt Olll'l- 

yi'iJPH i»f Mio prinmry Kolmnl i\\u\ ItK srvrn hp Knnintiiiu'H rlnlit olnHNrn InolmliMl \m\\\U 
fpiiin thp u««> of ti'n tn rlnlitiMMi. Till' oniim' In On* A'lii/M'/iiWf wax iMUMillrh'tl by llic 
»»iKht yviitH nf thp nindi-rn nv nf till' oliVH^lt'itl iiinnnntthim." Ktlitnr, 

' HoyiHit iihir tl. muthvmutiHvhvn i'litm'U'ht un d. r«M/«{ /MVi Uvalnchulvn, 

• \ui. XI (UMiUi, pp. xi wrt. 

« M. .1. l»i>pnitflnUo uiiXvH In hU n^p^rt nn tlio tiMuiilnK of nmtlinuintiPH tliut the 
tonnhlntf ui nniil.vtlr Bi'unii'Uy Iti tlip ciuli^t L-nrpH \uh\ had nu noilfniilih? I'i'HuItH 
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cturmt a lonvcnlng In tlio ttARnant form of tho teaehingt of mnthr* 

niaticK aiiit it wtn by nn t^lianro oninriilonrv that vwlWw^ uf ti 
i'oiiBiw^ of tortcherij of inntliciuntlci* was proposJcd nt tho same tiiuo 
to coiwUUm^ tho tcnching of the subject. Thii* conforonoe took phice 
in St PetorsbiuR.'' Jnnuury 0-t6, 11)12. Two ycar?» lator, thij* Nvan 
fuUcKViul by a mnnd confmnoo at MuJtc«o\v, Jamiaiy 8*Ui» 1014/* 
During tho intoriin, the Thirteenth Ccingro^n of Russian Soiontinti 
and Physicians tool; plaro at Tifli*. Thb dlftVrcd troni their pro- 
coding meetings by tlie addition of a very active {eviction on the 
teaehing of matluMnatlej*. The lively interest in the suliject ro?iulti»d 
in tho founding of a journal whieh appeaml at Moscow under the 
cditort^hip of J. J. Tehi^ttiakov. 

It is not without signilicanee that the matter of the refonn of 
the secondary scIuh)Is was mentioned in the general orders given 
by tho Minister of Public Instruction^ and that in April, 1015, a 
special eunferencc on this subject eunvenerl imder the presidency 
of M. X, P. IgnatiefT. The general plan ailopteil by this conference 
was as follows; 

1. Schools to III* statix^upporffd. 

2. A lil)»*ral rtlucaiion !n In* iriviMi. not (mo huviuK proparutioa for thu 
hi^shrr si'hnols iks its iminiMlialo ohjtH'tivo. 

3» Tho M'houl vowYHt) to ho of m vi'm years, ilivith^l into two lyclrs of thri'f 
and of four years rarh, the teaehinjn in tho llrsi oyilo to ronforta to that 
of the exi?<tintf hijjher primary schools ko that then: wouhl ho hut one 
syllabus for this eyi'l(»; ^^pecialization to lie-in in thi? muhiuiI cyu'lc. 

In each year of the first eycle, four hours a week were assij»neil 
to nvitheinatics, makinp a total of tw(?lve hours. Four eoin\ses wt»rc 
planned for th^e spcoml eyelo in iinitatitui of the P'reneh system. 
These with their tiniu-allotnient iu mnthcniatics were m follows: 

1. Nro-huni:initurian. one modern forei^sn laiiKUUKi*. emphasis on literary 
studies, nialheniaties 1, 1, 4» and 3 hours a sv-i'k respectively in Ihn four 
years. Total 15 hours. 

2. (MassieaUhumanitarian, on(» modern foreiun lan^stimre jmhI mo ancient 
lanjruaue. prcri-rencp Riven to literary suhjncts r:tiher than to nmlhe- 
matics and scienc(\ Mathematics 4. [\, l\, and 2 hnurj<. Tuial 12 hourr^. 

3. limlsrh'ilt , spj'cializinn in natural science, mathematics 4. 1, 4, and o 
hours. Total 17. 

4. I^aiMiuIr, sj'ccializinj: in malheUuitical ^ciences, mathemalicn 4, 6, 6, 
and 0 luairs. Total 22 hours. 

Ill, «l«ll> 11^ 

XLV (lUlli, pp. aoo.atH. 
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Thus, the t«tol timo tislgned to mathomntlcs (or the entire 
courie w'M (I) 27 hours, (2) 24, (3) 20» and (4) 34. In comparison 
with tho distribution of hours in the Gymmnium m it thon existed, 
wliero 32 hotijs were allotted to mathcm»tics in tho eight classes, 
or 30 in tito^o schools which had no eighth class (n class which was 
given over prinelp«illy to review), and In contrast to tlio iicalichule 
with 35 hours devoted to ninthpniatics,* it is ovitlunt that the rofonn 
proposed in 1915 favored the classics rather than mathematics, 
reducing the letter almost to the standard of the six-ycor com- 
mercial coureos in the ReaUckule in tho case of the neo-humanita- 
rian course, and in the scientific coursu diminishing tho time until 
it was comparable to that of tlie former classical Gymnasium (29 
as compared with 32). It was only in tho mothematics section of 
the Rcalsehulc that tho proposed plan preserved practically the 
same number of hours as that in the former schools (34 as against 
35). 

Tho materials collected by tho commission wcro published by 
tho Ministry (Dcpni'tmeiit* of Fdiieutioii in 1315." Tlu?so InflutliMl 
syllabi in mathcmotics with explanatory notes written by n spe- 
cially appointed eubcommittoe. In this report there appeared an 
expression of opinion from K. Lcbodintseff, who thought it might 
bo possible to introduce the elements of higher mathcmfttics into 
tho neo-humnnltarinn course and who drafted a program of studies 
on this plan including tho theory of combinations, tho binomial 
theorem, continued fractions, and indeterminate equations. There 
also wns a memoir from Professor D. A. Grave, who protostcd 
against the further Ics.'cning of the matlicmatics tauglit in the 
rlns.«ical cnursc whioli included two .nnciont lanRUiiRos.' Another 
of the contributors was W. W. KondratiefF, director of the righth 
Oymnamm at St. Pcters^burg, wiio consirlorod it indispensable to 
teach xho seventh class tlio theoretical foundations (thcoretUchr 
Begriindung) of the four operations with whole numbers and frac- 
tions. Frnmod on a schedule of hours that tho subcommittco on 
mathematics found insufficient, thp.«e syHnbi wero in tho nati: -c of 
compromises and they met with lively criticism at tho hands of 

• CominorcliU cou"«oa cxtondrd only thmiiRh tho Hlxth j-rar ,imi tho matlt..miitl..s 
of the Hfth iind sixth yeurs wu* mlucHl to y uml a houM rf»ii,..-tlv..lv i.mMh" ■. 
mini i)f S3 houm. . • ■ • >"r^ .1 

* ilutenaly po rcjvrmc ircdncu thkolu. /',<,« .frij/r p»o,/ramm;/ y ohw«*iirnia, 

'A number uf wu-h nohonlH woro pi(.p«s,.,i which wito uot luduUca lu tho four 
alvislouH UHtvd above. — I-Mltur. 
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llu* iiU'lliuilnlo{ii*i» !ii Mtiwotiw j',*|n'i'inlly.'" Tliosc iiumvaliuh^i wvru 
m\m\y put into urucHco, liowevwj fof a yc.ir Intpr tlio revolution 
took |)law, fvorytlung Nvas ovcrluriipd, nnd the »y«tpm of public 
ecluctttion w«* ratllc«tly olittiigeil. It is hiirtlly ts'ortli wiiilo to con- 
t>idcr t!tc work of the Igniiticflf Commission at greater length. I have 
described it only becaus>o it shows that even at that time there wos 
ft tendency to mlniuiltc the place given to muthenintics in the cur- 
riculum—a ten^ltnuy that has eharacteriied tho post-revolutionary 
period, although naturally people have given it a dilToreut theo- 
retical ON'plnnntion. 

In tho l*.S.S.U.," there exist two principal i*y!*lehi.s of public 
instruction: that of the K.S.1'.8.H.'« (llussia) ami that of the 
Ukrnino, The other republics of tho union have imitated one or 
tho other of these, genornlly choosing that of the R.S.F.S.R. Ac- 
cordingly, I shall describe thes^e two systems only. 

Public Education and the Teaching of Mathematics in the 
R.S.F.S.R. Tho liLstory of public education in Russia after the 
revolution of 1017 falls into three periods: 

1. Tho period of the provisional government when public educa- 
tion had not been afTccted by radical reforms, 

2. Tho pcrlotl following the Communist party's coiuinB into power, 
tho period of the communistic Rovcrnmcnt or of the "SKP," " 
the period of the destruction of tho old institutions and of the 
eager and feverish construction of the now. Universities and 
technical oollcgea were thrown open to tho entire proletariat. 
Each town founded a un vcrsity of its own. It was not long, 
however, before tho greater part of those ephemeral creations 
died a natural death, but even so the number of universities 
and higher technical schools was considerably increased, pro- 
viding u sullicient nunjbcr for the third period referred to 
below. 

3. TIjo period of the consolidation und construction, called the 
"NEP." '* 

*»SiM« tho lliWKliui JiMirniil. Thr Tt'ttrhiuff of .Vrifyir»«f<f ff/r, fur UUn. 

»M'nliin (if Sui«iMllst Snvli't HiM>n»»llt'H, tim now li'tfiil natni* for "UuHHlit," onij. 
Mlstlnu of Nix h«i)Ul»lif.<: tlu« H.S.l'.S.K. (lltisslu iiMpi'i'i. Whlri> IIushIu. UkmlUi'. 
TruiiHrniu'iisiiH IVtli»ratn«n, I'siiziu'it^ and Ttirkiniuin.. iMltur. 

»Miu>sl{in Siii'lalUt I'tMlnfiKPil Snvlct Ui>iuililU\ iMllttir. 

»»Tln« nlil 4HV»nnniU' i)i>Uo\ 11 iw wunW in liiiNKlan l>i«lu« ".s'farai/ Hconth 
mitvhv^kuya i'uhtihx,'* 
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It nhnuhi he notrd timt mit^iw of the H^wmh tuut lunv^d be- 
mm of the cvnruntlon of institutions lu rogioii^i held by the 
i»iiuiu>\ Tlui8i» thi^ riiivorslty of JurirlT \km iv\mkvm\ to Voi'oih^J* 
mill that i\t VurMivip tti Uustov urn tlio Dom, Slnoi^ a ivHuiu |m»- 
tiininary pvv|mi*atiun ^i*piU8 iiulifipunsal^U' fur t^tutloiits (ubuittcd to 
tliu bi(jhvr riiriiuoU, thiK i*invrKi*tu\v vaWvii into boiii^ u pi^iHimtory 
fiiurHu fur thu hlKbor iUKtitutiuh)4« This was at lirst X\\v 
*'0-?<iMnivtcr*'; later it was iuiIUhI tho vUm fur wuikm [fnculUU 
tuivmna). It m'liivil pmbablo that lhm» i'hi.v<i«s wouM hu toni- 
iuMury^ luHtiaK taily until tia* riMiruanimt KoiHinilary hvIuhiU would 
pat a liuut on tlu* nunibvr of now stud^Mit^, At tho proi^ont tinus 
iioweVi^r, no ivdavtiun in thoir numbers i&i luM^cptiblo. On tlio con- 
trary, they show sIrus of further dcveluianunt and their two-yenr 
eourse is buinn ^'Ntemled to three years. 

Tho primary and seeoadary seluNds have undergone radical 
rniVKuaiifiatioM. In the |{.S.i\S.U. a unlllnl Melivily >ehonP'' has 
hren or(;anieed. Thiri has a nine-year eourse. tiie lit si foia* yearns 
of whieli farm the first divisitut or eyeh<. In the Hrst eyrie, tliu 
eurrieuium is huih oii a >(*heuii' etuuplexes/*^ thai is. the leaehiiiK 
ni a Awiis ia the liands nf a sinnk* Mia>l»'r. Tlu' suhjeet matter to hr 
tau^lit, however, is not divitled areonha^ to tlie traditional rubrien 
of lant^uanei natural and pliysieal ^teienees, snathematies, e(t\^ but 
(grouped aoeordint; to eertuin tuples. 

The First Cycle. It is exeenhuKly ilillleult to state tlie tin)u 
given to tlu> teaeliio^ of niatlienuities in the primary srimols (that 
is, in tlie Hrst four yrarsi heeause of the eonii»lexes about whieh 
the worl< eeaters, and one eau only give a few eonehisions based 
1 11 iIm' geiu'ral iutroiliU'tiuM that a|>|«e,o> in tlie syllaliiis and tlien 
give the progrant in niatlu'maties. 

What phu'e, then, is assip;iu'd to the teaehiUK of readiuK, writing, 
and aritiimetie? Proviihng the ehihl will) tlie knowh^lge of read- 
ing, writing, ami eouiputation is one of the most important of the 
selioolH problems. If this knowU'dgi' is not provided, it is impossible 

»»'rhlj4 M'liiini \n mImi nilh'il a "nulllrii intmr Mhi»<«r' frnin Oii> vinhiUUiihi* Arhvlt* 
vi/'M^i' wiilih is Mil* immr j^ixt-n ir lu iIUimi^^Iuuv wrliii-u In Jirt'iiian. TIiIh ti-rm. 
inwiMM', Is Illicit MiOiiu til Aiin'rirnn r«Mil»'rM a?* 11 rnunnli'M Hni'iallMn riUh*>r tluui u 
iiii'ltuii] lu (•i|iii'nil>)M. KdUor. 

"« Till. iPitii ifjmyWi,r U Mii.irwhiM iMiuivuhMit tu "uuH of vvurk" lili<n riuw 
.;aluiJ.u |.M|.nlMrU.v 11) « |i«nM'iiljir,v u'lmul^ In AmiitIim. M tin* cculri* i>r auclVMi 
iiiiiiiil wliifli nrr I'lu^h'riMl nil nf Mn« mi'0v1!|i«m uf a i»lrt»<s. Ktlilur. 

«» /•rOf/»'MH/t liUil Xti'thmlii n/ f/ir t'uljlvil A -tirity Svhnuln, Vul. I, U^JK. (| ^1,^11 
Klvi' u tU'h'l' oxiMis.niuh of ihv iiHiiN wliti'h limr nu hiaOnMimtU'M. i 



to speak wrIoiuMy of the s^oeiiilistie ciluerttUm of the mm of the 
childiH^n. Tlio vital n^mi of the work of the «ehooU, that is to 
say. the curryinn "Ut of its unllloil proRram whirh eooMiM? both in 
luiisihg the lew! of the (levelopo)ent of the ehilU and in ineroa^ing 
his vuhic to the country, all enhnnees the iuiportancc of the knowU 
otl{;o of reading, writing, and eoniputation. The nu\in reasoni^ for 
the Unwring of the ^itandards of iiii^triu'tion are the poverty of the 
seliool and a bad^y organise.', s^eliool year, Hut in addition there is 
tho dearth of infornuUion on method on the part of the teaehers; 
nmny of tlaun know the traditions of the fonner ^ehooh but have 
only a suMorfieial acquaintance with the newer methods, The new 
syllabi in languages and in mathematics give precise specifications 
on the extent of knowledge and tlie corresponding techni(iucs to 
be acquired in the different years of instruction. The explanations 
of the metlmds to be uned aid in the understanding of the intimate 
connection between work in hmguages and niatlienuitics and the 
general work of the c(unplcxes and the general life of the pupil 
cummunity. It is impossibU' to indicate the percentage of time * 
which should be devoted ti» acquiring the essential knowledge of 
language and niatlieuiatics outsido of tite coni])leNeS| for it varies 
from one K'IiooI to another,^ 

SVLLAiU'8 IN MATIIKMATICS 

TlHriT 

Numhrrs ln»li)n>iin>: ii) \\\v iitwl .tii»» CoimtiiiK forwanlH umi Imckwunlrt. 
AtMitiun nwd subtructiun uf iiutuhi-i-s Irss than 10. 

NuialuTs of (hi> siToiuI ([cradr. Counting. l\mv rules with uiuiiljors K*sj^ 
lU'dW 20 iulditiun. HubtiviMiun. tuiiltiplicatiun. and liivisiDn). 

CDiK'i'i't of purls i)f u iinii. half, fminh. Wriiiini; of and Vi. 

('uMhtiriv: hy \rus. Nmuh'-r^ lu KM). 

Mrti-r iiuil urntimuu-r, kiln>rraiii, liirr. Tsi-.s nf ihi-M* nu'asim's. 
Ti'llinn I hi' huur.s on u rlm-k, ilays of ihn wiM'k. C'ouiiiinn of !iiHv?io, pup(?r 
njoucy. 

OiMHiU'lrir nwin-i^ls: MiUiiii*. iri..iiiih'. circli-. Urawiiii: \\\r>v li^:ur<'S. 
Pusiliun of tin object wiih n*>i i*rl lo aliuihrr; h-\\. n^ht. jibuvc. ht'h)W. I'Ui. 
iSulving uf prubloiiiH of ono or two (iln•Htton^ i-acli. 

Stx^oNi) Vkak 

Countinjf buckwunls and forwanis to 100. Addition uml Hubiructiuii of nmn- 
bviA within the limit of U)0. 

Multiplicatifjn und di\ i>iun by tables. 

(^)nlparison of nunibeis by diffrrenre and qnotient. greater, less, too much, 
too liiilf. how niuch and how many tinu?8. 

tomiting by hnndn-ds. Four <)jK'ratiuns with 100, 200. etc. Numbers to 1,000. 
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Adiliiion find «uhlwotion of luimbw in tliln domain. Unit frftclion», Us \U 
Vio. Trunsformntion of fmcUoni. Addition nnd tubirftotion of fractions, 
MpuKurt^H at |pn«»H (uioirr), wi inht (prttui), tiino (day, mouth, year), 
8tHking m\ atruiuht linen on the ground and iucaHuriug thum. 
Making change, 

Addition nnd militraction of tl^noniinatc numLcra of two denoiniuatiunt, 
aa riiblo nnd copek, meter and ccniimutcr« 

Telling time to minutca. To tell the timo elapsed between two eventa 
within a month. 

Equality of sideH und of angles in a square, Units of measure of areas 
(square meter, dociinttori and c<iitinietor). Measuring the area of a rectangle, 
as for instnnec the classroom. 

Problems containing two or three questions, 

Third Ykah 

Four ojierutions with numbm leas than lOOO. Numbers to 1,000.000, Sopa- 
rating numbers into ordors and cluKsea. Addition and subtraction of numbers 
to 1,000,000. Division of numbers as fur as 1,000,000 by numbers wiih 1, 2, or 
3 decinml \)hivv$. Division by u numbur of several figures when the quotient 

ft oue-tiguro number. Tse of A'huiy " UabUs H cnlcule [r»mcl) for the addi- 
tion and subtruction of numbt^rs of several Hgures. Multipiieatiou and division 
of oompound and donuminatc nutubern. 

HeKitming of dfciiuul fractions. Oral und written naming of decimals. 
Tmnsformation and comparison of deciauds. Addition and subtraction of 
diHMmuls not Muallcr than hundunlths. Writing compound denominate num- 
burM as decimal fractions. 

Finding the time *»lap.sing between two events within a year of each other. 

Eipiality of ^UIoh and angU^s of a rectunglo. Drawing parallels and iMTpen- 
dioulars on |)A|)cr or laying them out on the ground. Measuring the area of 
a rectangular field. Units of luud mciwirc (are, hectare, arpenl). Making a 
niai) i)f a field. Drawing straight line diairmuis (not more than three or four). 
Idea of Moalr drawing. Equality of facen of a cube. 

Measures of volume (cubic meter, decimeter, centimeter). Measuring 
volume of rectangular box. 

Problenw containing three or four que^stions. 

FouiTi'H Year 

Decimal fraeiion: muliiplicalinu and division of a fraction by a whole 
number, of a whole nuinhtT by a fraction, of a fraction by a fraction. Multi- 
plication aad division by 10, 100, 1,000, 

Idea of per cent. Simple interest. 

Common fractions: changing one friictiiui into another. Comparison of 
fractions, reduction of fractions. Addition and subtraction of fractious by 
insiM'ction (denominators le^s than 100). Finding part of a given number or 
finding a number, knowing: a j^iven part. Chauging eoinmou fractions to deci- 
mals. Apiiroxiniation to within 0.1, 0.01. 0.001. 

Arithmetic mean. Knowledge o( the terminology of arithmeiic operations 
and of the rtjlation between terms. 

" Thfr HuhmIau abacnu. 
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CliiiuKiiiB HiiSHiiia luoasiiii'rt iniu Hiiiiic imit«. of coiivt-wiou lablea. 

Di'tiTHiinutinii of iho iuU'ival hciwoj-n t\v(» dutus wiihiu a, cpnlurj-. 

]uM>|.iiitf (ii'cuiims of riiTi|»is iind t Ni'i iitliiuri-n of mom-y iiml of Roods. 

DwwinK firi'ii's. Ui-laiiim (if rudius, iliiiuii'ii«r, (\iid circuiufcrcnco. Unita of 
hiikIu iinaj<iiri'. Mi'iiM»i»incni of aiigirs, iJmwinK anKlw wilh ti protruotor. 
Siin|)li! (liiiKi'iiiiis Willi u uirvic divuUil intu 2, 3, 4, 0, 8 purls. 

I'i'0|ii>rli(s of sidi s and aiiKlos iif ivcUiukIi'Si ifo.xi'»;lt'j H-iuilijlus, uquilutcrul 
lriaiinU\>«. Aii'u of a iriaHKit-'. Mukiutf a siiiiiilu contour iiuip. Usu of sculoa io 
mca.<urinK diM.iiuTji liciwiru iioiuts on a iiiap or a |)lan. 

iiiulu iniKiii. volume of u \>vm\, cubii'al loiiifiUii of a rooiH, of u house. 

Tliis .\vllal.)us is ujllowt'il by u dUcu.ssioii of the connection of 
iiiutlicmatical skill in lu'uctical aiVairs whidi we will abridge as 
follows: 

To .«<lio\v the cliildron how tu umi computation and moasure- 
mcnt to interpret the life about us, it is necessary to build habits 
of accurate calculation and nieattureuicnt, to stimulate their ideas 
and to add to their economic value by the ability to keep expense 
accounts and to conii)utc discount, fcikill in comi)Utation is acquired 
by the !*ohuion of a sequence of problems (with numbers in the 
first deeailc to begin witii, then numbers from the second, etc.), 
these problcm-s dealing witii material that is varied systematically. 
The mcMiod of analogies is used to a great extent. The study of 
operatiot.f, witii numbers in the tln)U.sands begins with simple ex- 
amples. The recognition of tiie connnutative properties of a i)roduct 
and of a sum are helpful in tiiis work. Eacii typo of computation 
exercise is carried out in three ways: mental problems, colunms or 
parentiiese.s written problems.'" Tiiu content of the mental and 
verbal problems is drawn from tiie units of work given in tiie sciiool, 
altiiougii tiio actual experience of tiiu pupils may not include this 
work. Too niudi time should not be given to drill exercises, Several 
years ago the work with compound deiKuninate numbers was greatly 
abridged for this reason. At present it lias been proposed tiiat opera- 
tions with numbers of .several figures and with fractions may be 
lessened without fear of iiarni eitiier to the child's mental develop- 
ment or to his usefulness. In tiie first cycle, it is generally sufficient 
that the pupils can multiply two tiiree-figure numbers or divide 
by a three-figure number. With the introduction of the metric sys- 
tern, the .schools siiouhi give more attention to decimal fractions. 
As for common fractions, it is suilicicnt tiiat tlio students acquire 

W.. sli.Mil.i |„.rli:i|.s Mi.v vi.rlml iin.l.li-iiw solved mniitnlly, abstract nractlce 
pxiTi'lM-H. aiKl vtTl.nl iirobliMiis si/lvi'il wlili a peucll.— Editor. 
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skill ill acKlini; and subtractintr fruotions by inspection without the 
use of the least comtnon multiple. 

Tiie solving of a given problem affords an opportunity for acquir- 
ing knowledge of making an t.ualysis. Life demands another skill 
—that of discovering the given data and of stating the relations 
between them. AceordinBly» the activities are organized as seems 
suitable. For the first group, the activities are not so long as a half 
year. In the second group, the accuunt?i of the fodder for u cow are 
kept; in the third, the accounts of a harvest from which several 
problems may be deduced: to calculate the period of vegetation, 
the harvest per arpeut, and like problems. It is necessary to empha- 
size the relation of these results to mathematics itself (as in the 
properties of operations). In the third year, the examples are written 
as exercises in arithmetic; in the fourth, the pupils are already 
constructing practical fornuiliis. The elements of geometry are 
taught in connection with arithmetic. The course also includes the 
recognition of geometric forms and the study of solids. Tlie proper- 
ties of these figures are studied by measurement, as, for example, 
finding the sum of the angles of a triangle by using a protractor. 
With the older children the concepts of geometry are developed 
as a basis for work in that subject. It is absolutely necessary to 
learn the making of the simplest surveys, to know how to use the 
pace scale in measuring distances, to have practice in gauging 
disianccs by the eye. During the first three grades, lengths arc 
measured by the pace. In the fourth year, simple surveying instru- 
ments are used. Geometry should be connected with arithmetic. 
Graphic methods are highly commended. One should be somewhat 
conservative in the making of graphs. Curved line graphs are made 
only in the rase of temperatures, straight line graphs are to be 
used, this work being enlivened by the making of geometric designs. 
The drawing should be neat and exact but t!ie number of draw- 
ings should not be large. Arithmetio problems may be solved by 
this method, but it should not be greatly stressed, in view of the 
fact that the development of skill in computation is one of the 
major problems of the school. At the end n^. the report is a dis- 
cussion of models and instruments, the abacus, multiplication table, 
slide rule ingle a calcuh. Finally, the syll; hus is analyzed by years, 
giving the topics which may be omitted. 

The Second Cycle. After four years' study in the primary 
school, the pupil enters the secondary school, which is divided 
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into two parts. The first division of tlirce years (fifth, sixth, uiiil 
TOvcutli) forms tl>c second part of the scvon-yoar schools found 
botli ill tljo towns and in tl>o country. In reality, however, the 
country schools consist of but the first three cla-x-sos (first to third). 
Tile eighth and ninth years, which are the second subdivision of 
tlie seodndiiry schools, are expected to give un nvernKe othiciifitm 
to the majority (73 per een*) of the pupils, only 23 per cent of the 
students going to the higher .schools. (This is according to data 
from the Gonuuis.siiriut of Public Instruction.) Thus, in the plan 
of study and in the organization of the curriculum the? predominant 
problem is the continuation of the general education which the 
seven-year school gives. The second objective is to complete within 
the period of nine years of academic work a general education and 
to lay a foundation for a materialistic concept of the world. 
"Since the first objective depends on the second, the second end 
of school is thus made clear." At the same time the >ium total of 
the knowledge gained by tbe pupil in the second should be entirely 
sutticicnt fur the continuance of his .studies in one or another of tliV 
advanced schools. 

In regard to the purpose of the second division, as is the 
case in the first, there is a change in the idea of a general educa- 
tion, rcgardlcs:^ of the precedent of the pre-rcvulutionary schools, 
and a shift of the emphasis to the social sciences on the one side 
and to the natural sciences in the larger sen.se of the word on the 
other. It would be more correct to say that this tendency is apparent 
in such studies as physics, chemistry, natural science,' and mathe- 
matics, which occupy less than & third of the student's weekly 
I)rograni. 

The requirement." of the higher schools, however, have pro- 
voked certain tendencies toward lessening the number of hours jriven 
to chemistry and to the natural sciences in favor of nuithematics, 
but it would be unjust to consider this tendency as an out- 
growth nf the desire to complete an average education in a nine- 
year course. 

The data in the first table below concerning the program of 
stAunes of a .seven-year town school are from the official record of 
a mathematics teacher in a school which li;is not attained the level 
necessarj- for the pupils to enter the higlu- school. The reader can 
get some idea of the nature of the work done in this type of school 
by making a more or le.*s detailed study of the table. 
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I'uoGRAM OF SntDica OP A 8bvbn>Year Town Sciiooii 





A Ik Villi* 


lift 1% \'nai m 


itii leiir 


, Total 

I.OHMOIU * 


^ ' I CI • 


4 


4 


4 


408 




m 

o 


5 


4 


470 




4 


4 


5 


443 


4. Nutiimt Scipm*i*s 


3 


4 


4 


374 1 




1 


2 


2 


not 




4 


4 


4 


4US 




2 


2 


2 


2U4 


8. Fuivii^u LuuKUatscs .... 


3 


3 


3 


300 


9. Shopwork {travail) .... 


3 


3 


3 


300 




2 


2 


2 


204 


11. Singing 1 












2 






170 


Rhylhiu J 










12. Physiufil Kdiieutiuu .... 


2 


Ik. 




170 



^ Tla* lUHt column is ciilrutatpd on tlu* Inisls of wovkM n ymir. of \\\\W\\ uno 
U ilrvutiHl ti) (irKnul/utiun mul tun* to llnul work. 

t lU'lur tu the 5th 8choul year, these subJeuU ure taught by ue tiume luHtruciur. 



PauGiuM OK SrvDiKs OK A Ski*ond.\uy SoHooii— SecuNO Cycle 

'A. STUDIKS CX)MMON TO Ahh CX)URSKa 



CuUl'M' 


Mb Voiir 


iUb ViNir 


Tntiil .Niltul I'f 


1. Social St'iencos 


5 


4 


300 


2. Laii^nmge uiid Literature 


4 


4 


272 




4 


4 


272 




3 


3 


204 


5. Clu'inistry 


2 


2 


13G 




3 


3 


201 


7. Moilrm Foroign Languages.,. 


2 


2 


130 




2 


1 


102 


9. Singing 










2 


1 


102 


Rhythm J 










2 


1* 


102 




29 


25 


1836 



♦Twtj hfurs in ibi' rnurM* in iH'ii:i)inK.v. 
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t?ourm» 


NOi of luuirH 111 
m\ War 


No. of IloiirN III 
Oili Yi'iir 


Tiiliil Nil. of 
lloui'.x 










fl. Apsidcinic , 


9 


12 


711 


0. riv-school . . . , , 


8 


12 


oso 




0 


12 


714 


Conpmtivi* Coursn 








a. Huml (CtHiprrattvvngncole) , 


0 


I.) 


74S 




9 


13 


7-18 


AciininUtralion Course 










7 


13 


680 




7 


1» 


080 




7 


13 


680 



SYLLABUS IN MATHEMATICS FOR TIIK FIRST PART OF THE 
SECOND DIVISION OF THE SECONDARY SCHOOL 

Fifth Veiar 

Review and gcncralixation of the tujpil's knowledRo of decimal notation, 
on arithmetic operations with intrnors of considerable size and with dceimal 
fractions. Parts of a nuniher expressed in per cents. 

Relation between the (riven quantities and the result.s of operations. Checks 
for computation. S(^^ltiou of simple equations by the relations thus established. 
Effect on results of changes in numbers themselves. 

The straight lire, segments, measurement. Metric measures of length. Use 
of ruler. Construction of straight line diagrams and graphs of empirical data. 
Estimating errors of measurement. Rounding oit the results of operations on 
approximate numbers. 

Common fractions. Reducing fractions to lowest terms. Prime and com- 
posite nimibers. Conditions of divisibility by 2. 4. 6. 3. 9. Factoring. Least 
common multiple. Oiwations on common fractions. Changing fractions to 
decimals equivalent within an assigned degree of accuracy. Drill ia computa- 
tion with common fractions and decimals combined. 

Right anjrle and its parts as a measure of angles. Circumference, measure- 
ment of arcss in degrees, measurement of angles by their arcs. \ise of the pro- 
traetor. Construetion of an angle equal to a given angle by ruler and compai»s. 
Addition and su})traction of anglp.s. Multiplication and division of angles by 
a given nimibor (by construction). Constniction of designs using circles. Adja- 
cent anirlfs. Equal adjaeent anglos. Prrpendieulars and obliques. Supplcmen- 
taiy angles. Simi of adjacent anglrs. Sum of angles about a point. Vertical 
angles. 

Rectangh'. stpiari'. ]»aralleIogr:im. triangle, trapezoid. Principal properties 
of these figures. Their cnnstruetion witli ruler and square. Metric units of 
area. An*a foruiulns for the figures nu)ntiont>d above. Area of polygon by 
bre.'iking it into triangles and tra])e2oids. 

Use of letters to indicate operations on the numbers represented by the 
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lettcw, Iclfft of a power, Siilc of a ^qimrc (of given area) given by trial and 
by tables (of gqiiaro ront^), Pormuhift for iho solution of problems, Order of 
operalioiw, lVi> of parenthi'fOH. Kvuhiution of forimilus for integral and frae- 
tional valiuM of the lotlerj^, Cube and reetanguhir prism. Metric units of 
volume. Volume forimila,-* for cube und reetannular prism. Formula for com- 
liutiuR tho volume from the weight. Metric units of weight. Area and volume 
of A triangular pri^m. 

Ratio. Hatio of srgmiMits, areas, volunje^^ weights^ etc. Scales and the con- 
vcrnion of linear sciiWif into number scales. Ratio expressed as per cent. Reia- 
tivo error ex|)res.<ed in piT cent. Direct variation. Properties of mean propor- 
tions and the dotcrminatitJii uf the unknown term. Invei^so variation. Division 
of a magnitude into parti* having a given ratio. Problems on dividing a mag» 
nitude proportionally. 

Solution of simple equations in one \mknown having numerical coefficients. 

Circle and cylimler. KxiuMrnontal determination of the rati(. of a circum- 
ference to its diameter. The number 3.14. Formula for the length of a circum- 
fiTcnce. Exjirrimental determination of the area of a circle. Formula for tho 
a'^ea of a circle. Study of a cylinder. Formulas for area and volume. 

Con.<Jtruotion of a triangle having three siilcs given. Knowledge of conven* 
tional notation. 

Geodetic work: 

(1) Survry of a field with simple contour by measuring lengths alone 
(by breaking the arra into triangles). 

(2) Survry by aid of thr square, 

(3) Mapping a field with simple contour or a footpath by use of a plane 
table, compa.<.«, and triangle. 

(4) Making a profile with a triangle and a surveyor's rod, a spirit level 
or a mason's level. 

Sixth Yj5.\r 

Axis of niimbrrs. Graphic representation of quantities who.<;e direction is 
nppo.<ite to each other. Signed numbers. Absolute value. Addition and s^uh- 
traction of signed numbers. Multiplication ami divi.sion of signed numbers 
Solution of eqtiations by ti'an.*<po.«5ing terms. 

Parallel line.^. Construetion with nder and square. Equality of corre.«pond- 
iuK anjrles and of alternate interior antrhs. Theorem of aoRles whn.^e ,^ides are 
paralli'l. Pro]ierties nf ancle.vi who.*«( .«i(le.« are perpendicular. 

Power of a number. FindinK integral or fractional powers. Powers of num- 
bers expressed by letter.^. Rules for multiplication and divjsicm of ])0.'<itive 
powers of numbers having the .^ame base. Comnmtative law of multiiilicaticm 
(nh = hn). As.<(.ei:itive l:iw (nh)c =^ (nr)h ^ n(hc). Mult iplicatinn of mono- 
mi.ils. ClianciuK fraction.'* havinjr monomial numerator.'! and denominators to 
er|uivalent fractions. Solution of first-degree equation.^ with two teriu--^ and 
with literal eneifieients. Addition and subtraction of monomials. Four rules 
for <lealing with aljrf^miic fraction.^ with monomial nunicTators and denomi- 
nators. 

Po.«iition of a straight line with referoncc to a circle. Position of line with 
reference to two circles. The conditions under which a triangle is detcnnined. 
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Conftnirtion of a triunulo. having its throe sides given. Conntruction t>f an 
aneh? equal tu u Riven an«lo by Hioaus of a ruler ami corupaf^s. Construction 
ot u triuntfic from olher eli»mentM. CunditionH that Rovern the equality of 
triangles. Theorem of the sum of the unRle* of u triangle. Claissificatiou of 
triangles nccording to their ungltH. Isoseeles triangle. Concept of symmetry. 
Theorem of the bi^eetor of the angle of an iso.«celo8 triangle. Ccmstructinn of 
a,\is of synuuctry and of the bi?eetor of an angle. PerlH>ndicular^^. obliques 
and their projections. Dii^tance from a point to a line. Erecting and dropping 
perpendiculars. Division of a segment into two eq^ial parts. 

A polynomial as an algebraic sum. Conuuuiativo law of addition a + 6 = 
b + a. Assoeietive law of addition a + (b — c + c/) ~ (f« + h — e) + «/. Addi- 
tion and subtraction of polynomials. Solution of equations. Distributive law 
for multiplication. Multiplication of a polynomial by a monomial, geometric 
ilhistrations. Division of a polynomial by a monomial. Taking out a common 
factor. Simplification of algohraic fractions with polynomial nmnerators and 
denominators by tho removal of a monomial factor. Solution of equations of 
the firj^t degree with literal coefficients. Multiplication of one polynomial by 
another. Geometric illustrations. Factoring a polynomial by grouping. Special 
products (a + b)\ (a — 6)\ (a + fa)(fi — b). The use of sppcial products in 
the multiplication of two numhrrs. Factoviag t>y means of the formulas for 
sppcial products. Computation of the difTorcnce of two squares by factoring. 
Simplification of algebraic formulas by combining fractions. Multiplication and 
divi.sion of fractions ha^Mng polynomial numerators v.nd denominators. Solu- 
ti(m of fractional equations. 

Qtiadrilatrrals. Throrrm for the sum o* the angles. .\xis of symmetry of 
i.^o.^celns trapezoid. Parallelograms. Theorems regarding sides, angles, diagonals. 
A rectangle as a special case of a parallelogram, axis of .»»ymmetry, theoreni 
regarding diagonals of a parallelogram. Rhombus as a special case of a paral- 
lelogram, axes of symmetiy, properties of diagonals. Square as a .^^pecial case 
of rectangle or rhombus. Axes of symmetry. Constniction of quadrilaterals of 
different types according to certain given conditions. Theorem regarding the 
line which bi.«?pcts two sides of a triangle. Division of a segment into equal 
parts. Problrms in computing linear elements and arras of qu:idrilaterals by 
means of equations. Graph of functions y = nx. ax + b, and of equations 
in the form y^^nx + b. Transforming equations in the form nx + by + 
r — 0 into the form y-^nx + b. Simultaneous linear equations of the fir.<t 
depree. Graphic solution of equations. Solutions by substitution and by com- 
pari.<on. Solution of three .'jimultaneous linear equations in throe unknowns. 
Solution o.^ j>roblems by means of equations. 

Circle and circumference. Axial and central .symmetry of a circhv Theorem 
conceminK the diameter that is perjH'ndioular to a chord. Relation between 
the Irngrh of a chord and its distance from the center of the circle. Properties 
of the radius to the point of contact of a tangent. Construction of a line 
tangent to a circle at a given point on the cinnmiference. Mea.Mirrment of 
angles and arcs. Central angles. Measure of angles inscribed in a circle. Angle 
in.wibed in a .semicircle. Construction of a line tangent to a circle and passing 
through a given external point. Angle made by a tangent and a chord pa?.<ing 
thnnigh the point of contact. Problems dealing with the measurement of the 
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eircumfnronce and arcs of a circle, also with areas and sectors. Making of 
do8if?n.H on diffcront scales. Concept of similarity. 
Geodetic work (optional) : 

(1) Measure of angles in a field ^ith the simplest goniometer and the 
application of this work to mapping a field with a simple outlino, 

(2) Making a profile by using a simple level. 

(3) Finding the height of nn object by similur figures. 

Sevrntu Year 

Detcrminatinn of the ratio hetwron two lino jsogmrnts. Cnn>itniction of 
similar triangles. Center of similiti.tln. Prnportirsi of parallrl lines which cut 
the sides of an angle. Con.<?tnictioii of a fourth prnpnrtionnl. Construction of 
similar quadrilaterals. Conditions of Hmilnrity. Ratio of thr arras of similar 
triangles and pnlyjrons. Cononpt of .^ine. cosin^^. and tanennt. of an aniite angle. 
Variation of trigonometric functions with chnnurs in thn nnsrlo. Three-placp 
tables of trigonometric functions. Solution of right and is(),«5celps triangles by 
trigonometric functions. Formula for the arru of a trian«lo in terms of two 
sides and the included angle. 

Simple methods of calculation with roundrd numbrr,*!. 

Calculation of the sidr of u square having a Kivrn area. Squ.^rr roots of 
whole numbers and decimals carr>'ing thr rrj^ult to a unic of givrn ordrr. 

Pythagorean Theorem. Mean proportional. Rrlation bpfwrrn thr bright 
of a richt triangle and the projrctions of its .-sidrs. Algebrnic rrlations brtween 
tho sidrs of a riprht triangle. Relation brtworn thr pprprndicular dropped from 
a point on a circumfrrrnre to a dinmrter and thr projrrtions of the rhords 
on the samf^ diameter. Rrlation bntwrrn the Irngth?* of a tnnurnt. a sreant. 
nnd thr rxtemal part- of the srcant. Construction and (alculation of a me.an 
proportional. 

Relat ions betwren the trigononirtric functions of an acute anglr: 
fiin"a: + cos V = 1 tan r = 

COST 

Incomplete equations of the srcond (Irgrrr and thrir solution. Taking fac 
tors from under tho radical sipn. In.^srrtinjr factors hrnrath a radical jsign. 
Extractinjc square roots of a fraction whosr numerators and dcnomi'.ators are 
monomials or the perfect squares of binoniiiils. Graphic .«tu(ly of the function 

y^^ax±b. The meaning of the con.^^ant.^ a and b. Graph of ^ for dif- 

frrrnt values of a. Concept of function^jy =^ ar" as an '^xprrssion of thr varia- 
tion of a quantity p oportional to the .«!qu;ire of anotht-r quantity. Graph of 
this function for differrnt values of a. 

Con.struction and .solution of rquations of thr .«rcond ordrr: two roots of 
thr rquation, solution by coniplrting the pquarr. Formula for thr solution. 

Concept of inscribrd and cirnunsmhrd p()lyKon>\ Consrruc'ticm of circle 
circumscribrd or in.<cribed in a trianwli'. Properties of the angles of an inscribed 
quadrilateral. Regular polygon.s. Con.struction of the followinu in.-cribed regu- 
lar poly^'nns: triangle, quadilatml. hexaL'on. FindiuK the value of the .«idu 
of each in terms of tho radius of tho circumscribed circle. 
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Computation of triBonomctrlo functions of au^lea of 30*, 45*, and 60*. 
Construction of regular octagon and dodGcagon by doubling the sidos of a 
square or of ix regular hexagon inscribed in a circle. Axial and central sym* 
motry of regular polygons. Siie of their angles. Trigonomotrio formulas for 
thu sides and area of a regular polygon in terms of the radius of the inscribed 
or circumscribed circles. 

Calculation from formulas of the area and volume of the following solids: 
right prism, cylinder, cone, sphere. Application of these formulas for the area 
and volume to the solution of problems calling for the use of approximate 
computation. Idea of representing these solids by their orthr:?onal projections. 

Ooodotic work: Determination of inaccessible heights and (li.*4tances by 
finding the angles with a goniometer and by computing the re^'iUs graphically 
or hy means of trigonometric functions. 

PROGRAM OF STUDIES OF THE SECONDARY SCHOOL 
SECOND CYCLE 
(8th and 9th years) 
Eighth Yb.« 

Summary of work with fundamental operations on algebraic polynomials. 
Proof of the identity 

(n ± b)* ^ n'± + 3ab' ± fa.« 
Derivation of formulas for 

^ n' + h* 
^ — r- ana — rir* 
a — h a + b 

Simple transformations and i);)erations with expre.«^ions which contain the 
nulioal sii?n. Bringing numbers under the radical sign, reduction to like root.«, 
multiplication, division of radicals, raising them to powor.'^ and extracting 
roots. The simplest ca.?es of clearing the denominator of a fraction of radicals: 

n a a 

y/lj m Vc my/b± ny/c y'few 

Oonoralization of the concept of an exponent, zero» fractional, and negative. 
Irratiomil exponent.^. 

C(m.<truotion and diseu.<.*^ion of the graphs of the functicm.''^ 

y — n-^ and y log^ x. 

Logarithm.* and the principal properties. Operations with loparithiu.*^ and 
antilogarithms. Logarithms on the Im.-^e 10. Tables of logarithm.*^ and thcMr use. 

Ctraphini? anil ilijicus^^ion of thn quadratic function.s ^ = x* and y ^ ax'*. 
Graphs and discussion of the functions 

y^x^±c, y^(x± y^ax^ + bx+c 
where a \a not equal to zero and where />' — 4r/r pi 0. 

Study of the roots of an equation of the second degree. Geometric inter- 
pretation. Decomp(5sition of a trinomial of the s(»cnnd df'grco into linear 
factors. Application to geometry. 

Theorciu.s on tin* p^jpurtions eoiuifcted with a cireh* — proprrties of thf 
t.mgont and recant propiTtie.s of chords which cut within a circle. The bisector 
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of im interior nngle of a triungle. NumcrictU rcUtioiiA bctwron the Bidos of a 
triiumlo. Ari-a of n trlunglo as u function of its sidus. Geometric construction 
of the expressions: 

Solution of i-qimfions n.ntuininK fractions involviuK tlio »niknown9. I'os. 
wbility of extnincnus roots. Kquivalcnt cquiitions. 

Solution of equations in whicJi the unknown is under ii nidiciil siKU and 
in which the equation n-duces to one of the first or second deBreo. Possil.ilitv 
of extriineous roots. 

niquiidr-jtic equations. 

Simplest e!i.-«e.s of .«*inui'nin('ous eqiuitions of the sec<nid degree in two 
unknowns. Solutions of the types: 

(1) »±y = o, j.y = 5. 

(2) J-'— y*^a,r±y = fa. 

(3) x'+ ^/•= n, xy = b. 

Position of lines and planes in spaces, perpendicularity, parallelism, angle 
of inchnation between a line and u ijlane, the theorem of the three perp.-n. 

Relations between phine.s pamlleli.«m. perpendicularity, dihedral angles 
Angle made by two lines in space. 
Polyhedral angles. 

Principal propnrties of purallelppiprds and |.yramids. their areas 

Trigonometric functions of an obtuse angle and their relations to those 
of an auKle less than 90" and more than 45*. 

VnriaHon and jiraph of fho friuonometric functions of angles brtwcon 0" 
ami 180 . Law of sines and of cosines. Thoir uso in the solution of triangles. 

Logarithmic tables of trigonomefrie quantifies. 

Uxe of lofjurifhms in all questions studied in geometry, trigonometry, and 
in algebraic technique. 

Ninth Year 

Arithmetic and geometric progressions, formulas for the nth term and for 
the sum. Use of the.-ie formulas in .solving problcm.s. 
Concept of variation, constant and variable quantifies. 
Concept of infinitely lar^e and infinitely .small magnitudes at d their limits. 
Principal theorems concerning limits. 

InerensinK and derrea.*ing geometric progre.s-sious of an infinite number of 
terms. Limit of the sum of a flecreasing geometric progression. 

IriMfional numbers defined by two series of rational niimbei.s. Ilhi.xtration 
by a graph. Equality and iiieipiality of rational nuniljers. Operations with 
irrational numbers. Ratio of inc()nimen.surable line segments. 

Regular polygons, length of the circuinferenre of a circle. are;i of a circle. 

Cavalieri'.s Theiu-em applied to volumes of prisms ami pyramids. 

Volume of curved solid*;— cylinder, eoiie. sphere. 

CJeneralizafion of the concepts of angle and arc. Anglo mea.surement in 
railians and in degrees. 

Trigonometric functions of the general angle. Graphs of these functions, 
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their periodicity. Invcrw* trin«noinctric funetionit. Porunilan for changing trigo* 
nomHrie functitmH to ninu^l^'r form. Fuiiotiontt of thr gum ami dilTcroncc of 
two angU tt, of x\ k\{)uU\v of u half anulo. Formulufi with loguriihmn. 

Pnnnulas fur \\\v tiuluiion of srukin' triitnglt'i^, ConMutUiUon of the area of 
a polygon by doconi)M)5ing it into triungU*8. 

Solution of eNcTOilingly m\\Av rouaiions of highrr dt'gn'O, 

Solution of Minplo oxponontial niul loguritliinic I'quutions. Concept of the 
solution of inoquulitii'S of tho first uoisriT. m m 

PtTmutatiouK, urrangon*ont8, coiubinuiions. TIkoiviu ('h — f'm.n. NowtonV 
Uinumial Forhuila U + for n a purtitivo intr^U't* ami ilu^ |irini^ip:il proper- 
tioa of the torms of the expansion. 

To really rMmpmhond the boarinf? of tlu.-^ syllabus, it is ncro>** 
sary to disruss apain the spirit in wliicli it was made? and tlic pur- 
poses wliieli it servi's in tliu tuacliinp of matlicniatios. Tlu> KeiuM'al 
statements wbirh appear in tho SnUabus luvl Educational Mvthorl< 
in the Unifivd Activit}j School (Moseow, 1027) pivt^ a dt^tailed re- 
capitulation of these purposes. Only the main idea8 will be pre- 
Rented. 

It bepiins with the statement that it upholds the same point of 
view in regard to mathematics anrl it.« place in the curricuhnn as is 
given in the preliminary memoir of 1925. It then states that mathe- 
matics, like science, has no value intrinsic to its(^lf but that it is 
rather a method of tliouKlit. But, it says, if mathematics is imt 
taught for itself and if it does not play even a subsidiary part 
elsewhere, that does not imply that there is no place for it in 
the sch(){)lf5. The cpiestion luis been raised in heated arj;uments to 
cond)at tlio old itlra that mathematics is taujrht exclusively for one 
end and that it has a role indcpc^ndcnt of the pencral system. Tlie 
place of mathenuitics in the curriculum may be succinctly fonnu- 
lated as folhiws: Mathematics is a discipline, practical and neces- 
sary for the pupil: an instrument with which he should lu^eome 
familiar for the sake of its uses both in sdiool and in his lif(^ outside 
the school, whatever bis callinfx may be. The utilitarian value in 
nu\thematics and the necessity for training in mathematics consti- 
tiite its justification. Prior to the rc^volution. the purpose of mathe- 
nuitics, especially geonu^try, was held to be the training of tlie mind 
in lofiical thinkiuR. Although this idea i^ recopnizcd to-d.ay, it is not 
predominant. This ncplect of the v.alue (^f method ought to make 
itself felt an(l one must wait for future (le\*elopuu^nts, not denyin;.' 
the utilitarian purposes of the teachinp (^f mathenuitics but nuiking 
use of them, as indeed was tlie case with the proponents of mathe- 
matics as trainini^ in riporous thinking. 
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Onlti 

Period of Coniolidation. Coiu'oi'nluR tli«? ti'iipliinp of nmthc- 
mntlca In Scnndiiiavift tlio yoars ufti'i- 1910 nmy bo clmraptoriaed 
ns formiiiR a period of eonfolit ui in wliii'h the great iiluruiuiiial 
reforms of the close of tho Ni ^ctvcnth tuul tlio lu'ginninR of tlio 
Twontii'th tViitiiry Imvp hrcn ivwWml nnd tried In praitiro. and 
where niHtorinl for now pro|KwaIs li.ive l)een eollecttd. In tlio year 
1028 the preparatory work for siu propo.-<alo i^ far advanrod in 
Denmark anel Ntirwiiy; in Swedi-n tlu-y jiave ri'sulieil in the Act 
of 1927. The ehnngos in the toaehing of nmtiaMuatioH, Imwcver, will 
probably not be very siRnilieant. 

Concerning tiiis iM'riod, the interest is ehieliy cent( rtd in sec- 
ondary education. TIkhikIi the tliret' Seandinavian rountries as 
states arc inutiudly independent, they arc still connected by strong 
ties. The causes are partly historical and geographical anil partly 
founded on the allinity of languages. The conforniity in tlio oourso 
of dovelopniont regarding the educuMonal reform is obvious. 

Types of Schools. In all the three countries there existeil in 
the nineteenth century three ditl'ercnt types of st-hools without 
any organic connection: (1) I.ntinxkolnn (the classical school), pre- 
paring for the oflicial career, (2) liorucrMnn (tlu- middle-class 
school), (3) FolkakoUm (the public school). On account of the re- 
forms referred to above, the first two typos were in Denmark ami 
N()rwav attached to a secondary school, with two successive par- 
titions—the Mifhioldolan and the (inmnaxict (the middle scliool 
anil the (rumnnsium). The reform was the result of the political 
growth of the (lemoeriicy. The final examination of tli(! (iymnasium 
iArtluui) Wiis mainly meant as m test of the completion of a higher 
education. Hut the passing eertilieate entitles the holder to Ktudy 
at the univ(-rsity. The mimher profiting by this right is increasing 
in a surprising manner, 

The work of the secondary school in Norway is mainly deter- 
mined by the act of 1800, further developed by dupartmentai regula- 
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tions and hy siipulementary arts of 1897, 1902, 1910. uiul 1019. (Sec 
Lov om Iwcjcrc Mmciuikoler (1) Middelakolen, \2) Gynmasict, 
luistiunia, 1011.) 

In Dcnniiuk the now orientation wns created by the Act of 
1903. (Sfc Lov om hovjcrc Almcmkolcr num., Copcnhngen, 1907; 
and the conthiuatioiis, JhbrvgUr (2) 1008, (3j 1012, (4) 1017, (5) 
1923.) 

^ In Svvi'di'ii the rdonu lu'«an with tin- Act of 190'). (Sc«o 
FurfattnitigN-lmiKlbok niigaa:'H(tp rikvts allmiinna larovcrk, utgivcn 
av Jl. Ik'ig(iiii.< ol-I; AIIiihI NonllVlt. Koorra dcli-n, Stockholni. 
1910.) 

It will not be nt'Cfs.<iary to c>nter into detuils concerning Den- 
mark and Swcdi'U witli respect to the tiuju before 1910. It will 
sulIii'C to refer to the following books; 

Ih i- nttitliniKilischr ('nt( nicht in Srhwt ih n, licraiiss. von Dr. 
H. von Koeh und Dr. 10. Gorans.son. Dcr Mathematikuntenicht in 
Duncnmrk, Herielit ersliittet von Poul Heeguard, Co])enliaK('n, 1912. 
UohrbcrK, Ikr mathvniatUclw L'ntcmvht in Daucmark, Lei])zig, 
1915. Fr. ral)riciii.s lijerre. Matemutikkms mUng i thn hocjcre 
Skole, Matlumatusk Tidskn'Jt A, Copenliageii, 1927. 

For Norway tliere iloes not e.\ist any .sucli helpful literature, 
and so it i.s de.<irahlc to give a .•'hort sununary. A reform in 1809 
in Norway especially joined the middle school and the Gymnasium. 
lint entrance to the former was such as to provide for a natural 
transition from the public school. The tenilency in the evolution 
was to make the complete public school the only prerequisite for 
the middle school. In the year 1920 this plan was completely real- 
ized. In this way the iii.^tructiou in practical arithmetic in the public 
seluK)l forms a preparation for the U-aehing of arithmetic and 
algoL.a in the mithlle school. 

The organizaluon of the public .•school is theoretically still 
based the Act uf 1889, ami the training of its teachers on the 
Act uf 1902. hut nf coum' many alterations have been made mean- 
while. The Mini.'^tcr of Ecclesiastical Affairs and Public Instruction 
i.« at the head of this work, as of the other tyjjes of schools. The 
department has to sanction every new schoolbnok. This .serves to 
control the evolution of the school work and at the same time 
affords a certain latitude for private initiative. 

Textbooks in Arithmetic. The three most common arith- 
metics are tho.<^o of .J. Nicolaysen, Ole .Johaimcsen, and Olav Schul- 
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stflcl. They tmit the folluwhig topics; The four fmuhuuentul opera- 
tions with integers, simple fruetions aiul deeimuls, applications to 
daily HlV, iiitiTi'si, iliscoiint ; anws i)f parallelosnuns, iriauKh'?*. 
trapezoids, and eindes; voUune.s of solids of corresponding impor- 
tance ; and some work in lioui^ehald accounts and simple book" 
keeping. 

The oldest book of the three — that of J. Xicolaysen — tended 
to make the teaching much more clear and intelligible than before. 
That of Ole Johannesen lays stress on condensed and plain reason- 
iiiji. The one by Dhiv Schiilslad chooses the problems from the 
sphere of interest of the children und only such as luiN'e practical 
applications. The book is supplcincated hy instructions for the 
teacher. Circat stress is laid on the thorough treatment of the ele- 
ments of arithmetic. 

The result of all this movement has been a deeided tendency 
to remove much unnecessary material, including calculations of 
unused fractions and the finding of curious but useless volunies. 
The results of the modern investigations into the psychology of 
the teaching of arithmetic have not yet attracted sutiicient atten- 
tion. Ho\ve\er much the ancient methods may be criticized, it still 
must be conceded that the results in the skill of reckoning were, 
in general, ver>' satisfactory. 

According to the Act of 1890 the middle school had four classes 
at most, and generally there were only three, admission presup- 
posing familiarity with the number system and with the connnon 
imits of value, weight, measure, and time, the four operations with 
integers and decimal fraction.^*, simple practical api)lication.s, and 
skill in mental calculation, Since 1920 there have been generally only 
three classes. 

Objectives. The following teaching objectives are set up: 

1. Skill in practical reckoning and its application to the prob- 
lems of daily life, including the finding of square root, the calcula- 
tion of areas ahd volumes, and simple bookkeeping. 

2. Arithmetic and algebra, to the theory of exponents, with 
rational numbers only; the clemerts of radicals and easy equations 
of the first aegrce. 

3. (Jeometry. inchuling the tluMiry of sin.ihir triangles, pi-dhlems 
in the construction and measure of jilane figures, including easier 
problems about polygons and circles. 

The Act of 1902 limits the classes in the (////////mn///;// lo dm-e. 
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and allows pupils to follow any one of fie\'eral different lines; 
(fi) licalUnjtn, mainly of a matliciiiatical and physical i-haracu-n 
and (6) linguistic and historical lines with or without Latin, 

As objectives for the teaching in mathematics of all kinds there 
urc set up in the Act of 1910 the elements nf anthmciic, aljiohra 
and plane geometry in continuing what has been taught in the 
ndddlc school; the elements of trigonometry; problems in construc- 
tion and calculation. In lieallinjen in addition: advanced algebra; 
trigonometry continued; the elements of solid geometry; and conic 
sections analytically treated; the elements of descriptive geometry, 
with exercises in drawing, lor certain parts of the above schedule 
It IS allowed, when desirable, to substitute elementary calculus and 
its applications. 

Two Types of Schools for Teachers. Although the above- 
mentioned reform of 1896 has to some extent closed the breach 
between the different types of school, which was the result of former 
social conditions, the line of demarcation still shows itself between 
the two types of schools for ti-uchers; namelv, the "seminaristic" 
(for public schools) and the •'ncaclemic." The systematic peda- 
gogical training of the first of these is the older. At present it is 
mainly governed by the Act of 1U02. 

Before tlie reform of the secondary scliool, a tlieoretical uni- 
versity education was regarded as sulHeient prei)aration for tl-e 
teachers in the Uymnamim; but since tlie reform more and more 
stress has been laid on the pedagogical side of tlie university train- 
ing of teachers. To thu academic work in the university (in Oslo) 
for a degrc-e there has been added a pedagogical seminar with both 
theoretical instruction and jiracticc teaching. (Sec Rnjkmcnt for 
den spw(jlighi.storixk-c o<j dm mutnnatisk-natun-iduiskabcliye 
cmbcdnckfiamcn og dm {xw dmjogi.sk c rksanun, 190o, and licgkmmt 
for dct paedagogU-r acmimir og pmdagogisk cksamtn, 1908. J Since 
1910 this plan of training has been still further developed. The 
department of puhlie in.^truetioii has eoiitrt.ile.l the development 
ot the plan of training just referred to above partlv hv regulations, 
partly by authorization of new textbooks, and jia'rtlv through the 
council of education, which iii.<pects the teaching and the exami- 
nations. 

The plan of education for (he .secondary .-chool, issued by the 
department in 1911, recommended the following time schedule for 
the week; 
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The nature of the work tends to discourage the practice of 
mere memorizing and purposeless formality such as charac- 
terized too manifestly the instruction of the past, and to develop 
a real understanding, self-activity, clearness of expression, and con- 
tact with practical life» 

This endeavor to form the whole subject of mathematics into 
a harmonious unit has already led to a more perfect coherence, 
not only in relation to its different parts, but also in relation to 
practical life and to the progress of civilization. For example, the 
teaching of arithmetic in the Class I of the middle school has been 
so remodeled as to form a more natural preparation for the later 
work both in arithmetic and in geometry. By object lessons the 
teacher leads the pupils to an understanding of the fundamental 
mathematical ideas nmch more clearly than was formerly the case. 
This is done by appealing more successfully to the intuition of the 
learners. In this way the transition to theoretical mathematics with 
its scientific deductions is rendered n)ore natural and more simple. 
It has also been found that the wa> to a liberal education is made 
more interesting through a moderate use of historical details. 

Examinations. The examinations are partly written and 
partly oral. In the written examinations at the middle school four 
problems are given, two being in arithmetic (3 hours J and two in 
mathematics (3 hoursj, and at the Gymnasium three or four prob- 
lems, partly based upon textbook propositions. It is permitted to 
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use tables of logarithms, squares, cubes, square roots, cube roots, 
and the function ^ 1 + * '^^^^ written problems are proposed 

to all the schools at the same time by a departmental Examination 
Board. 

The lymnasium. In the year 1919 certain changes were made 
in the organization uf the Gymnasium, but these were not of vital 
importance in the teaching in mathematics. P'onnerly the division 
into tJpecial courses did not begin until Class II. At present, how- 
ever, it begins in Class I, where a hmguugo course including Greek 
is introduced. The following is the time schedule: 





I 


II 


III 


HourH WtM'kly 


For the Rcallinje: 








Muthoniiitics 


6 


5 


6 


For tho linguistic lines: 






Mjithomiitifs 


5 


3 


0 



For the language courses the amount of mathematics has been 
somewhat lessened. In the examinations it is permis.-sible to use 
four-place tables of logaritlinis of numbers and of trigonometric 
functions using decimals of a degree instead of minutes and seconds. 

Textbooks. As to textbooks, the arithmetics by Ole Johan- 
nesen and Fyn-Juel are used in the secondary school. The greater 
part of the mathematical textbooks (by Bonnevie, Sorensen, 
Klias.'^cn, Alexander, C. M. (Uildberg, Platou and Ole Johannesen) 
are of the older type; hut the textbooks by M. Alfsen (Plangeometri 
for miriflclskolan, Algebra 1 tt 2, Plan trigonomctri, Elementaer 
stcrcomctri, Analytisk plangeometri) are greatly influenced by the 
modern ieleas. They exhibit the development from an abstract 
formalism to a concrete perspicuity, away from the Kuclidean form. 
It is not .sufficient to know that a mathematical theorem is right; 
the pupil should also, as far as possible, know why it is so. In order 
to develoj) the eye for gc^oniotry, the autiior uses motion as a 
means of proof (symmetry, rotation). In the work on conic sections 
a similar plan is followed. The elemcntar\- algebra emphasizes the 
applicability of the subject to practical life and its importance 
for the economy of thought. 

Modern ideas are also seen in a series of textbooks for self- 
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instruction by Alinar Naess. Strc?^s has been laid on clearness of 
expression. The reader often prepares himself unconsciously for the 
general theorems, being led inductively by a series of numerical 
examples. 

As already mentioned, the tendency in the development of the 
teaching of mathematics has been the same in the Scandinavian 
countries. Nevertheless, the ideas have been more rapidly accepted 
in Dennmrk and Sweden than in Norway, 

For example, in all three countries the schools are permitted 
to introduce the elements of calculus, but this permission has been 
used only in Denmark and Sweden. In these two countries the 
introduction is now complete and has been well received. 

In Dennmrk the scholarly but somewhat hea\y textbooks of 
Niels Nielsen, Kragh, and Kruger sejiarate strictly the different 
branches of the subject, materially and methodically. The books 
of T. Bonnesen issued 1904-09 were the first to embody modern 
ideas and especially those of Felix Klein, bringing in fusion, early 
intruduction of the concept of functions by graphic representations, 
and clearer distinctions between axioms and theorems (see Rohr- 
herg, Der mathcmatische Unterricht in Ddnemark, pp. 29-32). 
Many of these ideas are also found in the books of Pihl and Sv. 
Kristensen (1926-27). The theory of irrational numbers is there 
given with reference to G. Canton 

In the upper classes the interest and discussion is concentrated 
on the books of J. Hjelmslev, Elemcntaer geometri (1) 1916; (2) 
1919; (3) 1921; (4) 1923; his Elemcntaer aritmetick (1) 1925; 
(2) 1926; and his Den lille geometri (1) 1925, Copenhagen. His 
system is bused on his distinction between the '^geometry of reality" 
iVirkciighcdsgromctri) and the ^^geometry of abstraction." dSce, 
for example. Die Geometri der Wircklichkeit, Acta mat,, Voh 
40. J The first is a science of things— edges of rulers, table tops, 
etc. — considered empirically and inductively, its theorems being 
only partly proved. The second is a formal science of defined con- 
cepts, deductive and prcci.se. Pedagogically the geometry of reality 
has the advantage of treating of real things, but its theorems lack 
the simplcness of the abstract geometry. The modern teaching of 
geometry, with the emphasizing of intuition as a basis, is, properly 
speaking, a union of the two. As with all textbooks of a revolution- 
ar>- character, those of Hjelmslev have hud dilliculties in obtaininp 
access to the schools. 
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The teaching of mathematics in the language courses has been 
much discussed in Denmark in recent years. (See De hocjcre 
Almenskolers Laererforcnings Beretning, 1913, pp, 96-120, and 
Fr. Fabricius-Bjerre in the Matem, Tidskrift A,, 1927, pp. 90-94.) 
(Certain teachers would retain the theoretical mathematics now in 
use with its exercise in rigorous thinking, while others demand more 
practical mathematics with exercise in applications to real life. 
Still others would have no mathematics at all. C. Hansen, who Ims 
remodeled the well-known books of Jul. Petersen has, in his book 
Anvcndt Mathematik (Copenhagen, 1924), applied mathematics to 
mechanics and spherical astronomy. The book has-been used for 
several years with good results in the '^Metropolitan School." To 
obtain further experience the department of education in 1924 per- 
mitted the schools to substitute for the theoretical mathematics a 
more practical treatment of the subject. 

As in Denmark, the new ideas are already seen in the textbooks 
of Sweden. This shows itself in the introduction of the function 
concept in graphical methods, and of tables of logarithms with four 
figures, and in the effort to secure less heaviness of style. According 
to information which Dr. Alander has been so kind iu* to give me, 
the function idea has been accepted with general satisfaction. The 
most commonly used books are those of Josephson, Mattson, and 
U'ahlgren. The introduction of graphical motliods in algebra has, 
on the contrary, met with great opposition and partly for this 
reason books of Wahlgren, Mattson, and Hedstrom-Rendahl have 
not been able to supersede the ou jr but excellent work of Mollcr, 

The most widely used textbooks on conic sections are those of 
CoUin and Hedstrom-Rendahl; and in trigonometry the work of the 
last two authors is the favorite. In this book the number of formulas 
has been reduced and the examples are simpler. 

In the technical schools in Scandinavia since 1910 there has not 
been any significant change in the teaching of mathematics except 
to adapt the organization to the iiewer features. 

One important new development is the training of actuaries. 
Formerly this work was done by insurance companies themselves, 
but in 1917 there was introduced an examination of actuaries at 
xUv universities of Oslo and Copenhagen, and the same change is 
proposed in Sweden. Tlie teaching includes besides pure mathe- 
matics, theory of probabilities, adjustment, interpolation, statistics, 
matliematics of insurance, and political economy. 
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By professor S. GAGNEBIN 
Gymnaate Cantonal, Neuchdiel 

Uniformity of Instruction. In the report on the teaching of 
mathematics in Switzerland presented at the International Congress 
in Rome in April, 1908, Professor Fehr stated that the most note- 
worthy characteristic of the organization of the Swiss schools lay 
in the academic autonomy of the twenty-five states (cantons and 
half-cantons ^) which make up the Swiss Confederation. One can 
easily imagine the difficulties that had to be met in establishing 
a real uniformity among the varied programs of the gymnases of 
the cantons and communes. The struggle to aehieve this result lasted 
for nearly sixty years, the deeisive years falling within the deeades 
with which we are principally concerned. Two factors have made 
major contributions to the establishing of uniformity of instruction. 
The first of these was the founding of the Ecole polytechnique 
federale in 1855.^ The second was the adopting of the Federal Con- 
stitution of 1874, which gave the Federal government authority to 
regulate the conditions which must be satisfied by those who wished 
to practice medicine in Switzerland. At the same time, the Consti- 
tution empowered the state to intervene in the training of medical 
students. 

The Final Step. The final step in the centralization of control 
was an aet called "A Law on the Recognition of Graduation Cer- 
tificates by the Federal Board" (January 20, 1925) (These 
graduation certificates are the degree of baccalaureat to which hitiM' 
reference will be made. This degree is granted at the completion 
of the thirteenth school year.) Prior to the passing of this bill, two 
independent authorities were concerned with the examinations: the 

^Thn'p of tlio twenty. two cantons or stnti'S of SwUz»»rlanil art* dUiilod Into 
linlf-cnntons whoso powrr In lotnl nflfnlrs Is "iiulvnh'nt tn tliut of a whole canton 
hut whose share In fudiTul nmrtors ii* half that of a canton. — Editor. 

*ThlH school, locatJ'd at ZUrich. Is as Its name Indicates a federal institute of 
tPPhnology offering? advanced woik in many lipids. 

* *)rdonn(inc€ aur Ui rvvonnaiamncc dv» ct'rtijlcat^s de maturity par le Con$eih 
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Federal Council of the Ecole polytechnique fiderale and the Federal 
C'onuuission on Baccalaureats. 

Regulations of 1908. The most recent regulations concerning 
achuission to the Kcole polytechnique federale is of the date Novem- 
ber 7, 1908. It contains an examination syllabus and provides for 
nn agreement between the Council of the Ecolc polytechnique and 
the schools which granted the baccalaureat. 

Regulations for Medical Examination. The regulations for 
admission to the state examinations for the medical professions may 
be summarized as follows: a decree of the Federal Board dated 
March 10, 1891. creating a Federal Commission on the Baccalaureat 
{Commission federale de maturite). The last ruling of this com- 
mission was dated July 6, 1906. It contained an examination 
syllabus, but the Commission could not issue certificates except to 
candidates who satisfied the necessary conditions for passing the 
examinations for the baccalaureat in a Swiss gymnase. On the 
other hand, it listed schools whose graduation certificate was recog- 
nized as a certificat de maturite, and the commission was under 
obligation to assure itself from time to time that the schools here 
listed were continuing to offer the various courses required by the 
regulations. 

Three Types of Certificat de Maturit6. By the Act of 

January 20, 1925, the Federal Board recognized three types of 
certificats de maturite: (A) the Greek-Latin type, (B) the Latin- 
modern language type, and (C) the mathematics-natural science 
type. 

These three types of diplomas carried with them the privilege 
of admission to the state examinations for analytical chemists and 
of admission as a regular student without other examination to 
the first semester of the various divisions of the Ecole polytechnique 
federate. Candidates not possessing one of these three diplomas were 
required to pass an entrance examination. From the point of view 
in which wo are interested, this syllabus- is almost identical with 
that which leads to the diploma of type C (mathematics-science). 
Diplomas of types A and B carry the right of admission to the state 
examinations for the medical profession. The same is true of the 
diploma of type C when the applicant has passed an additional 
examination in Latin before the Commission federale de maturite. 

This Commis:.-ion proposed that the Federal Board recognize the 
decree of baccnlaurvnt granted by a canton, provided that the re- 
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quirements for this degree should satisfy the conditions imposed 
in the Ordinance and provided that the canton should guarantee 
that the school issuing the degree continued to satisfy the stipulated 
conditions. 

Thus the admission to the government examinations rested 
in the hands of two authorities. Now there is but one. The import^ 
ance of this is self-evident as a step in the unifying of the curricula 
of the gymna^cs and as a possible consequence, in unifying that of 
the Swiss universities. 

The recapitulation of the issues involved and of the debates 
which resulted in the publication of this ordinance by the Federal 
Board would exceed the limits of thi^ report.* I will merely say 
that the syllabi that accompany the ordinance may be considered 
as the result of a compromise concerning three things: the demands 
of the Ecole poly technique federale; the demands of the Comite 
dircctenr des cxamens dc yvjidccine and the whole medical staff; and 
the desires of the school authorities who were defending the 
autonomy of the institutions granting the baccalaureat. This sylla- 
bus is also the result of the general spirit which manifested itself 
among us during the World War and which is characterized by 
a tendency to set a high value on what is customarily called 
personality or general culture rather than on a great mass of 
special knowledge. Article 15 of the Ordinance is a pledge of this. 
It deals with the maturity of attitu^^ required by the higher schools 
and it closes with these words: "The development of the qualities 
of the mind, the training of the will and of the character quite as 
much as physical education should keep step with the development 
of intellectual maturity.'' 

This tendency is very evident also if one compares the two 
examination syllabi for admission to the Ecole j>olytechnxque 
federale. Although the ruling of November 7, 1908, provided for 
but one written examination — for general background, an essay in 
French, German, Italian, or English— the rulixig of July 23, 1927, 
requires two; that is to say, an o?>say in the mother tongue and a 
question in a foreign language. Furthermore, the part of the syllabuj* 
relating to general culture occajncs one page in the first of these 
regulations and but two in the second; whereas the sections relating 



* For this. c'MiSult t'ont'uvH rt trs nymminiH fir In. Suiumc, by Dr. A. iJarth, 

ln»an nf tin* ^rolr dr jrunrs jillrs nt l^l\>U\ I'r^'iu'h fditiun b.v ch. <;inar<i. Director 
of the Oymntute vlaaniiiut in Lau>aiint'. 
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to special subjects have kept the same dimensions us before. In 
other respects, the examination for admission is practically equiva- 
lent to the certificat de maturite of type C (mathematicz^-natural 
science course). 

Before concluding this topic, it should be repeated that the two 
otlier courses (Greek-Latin and Latin-modern language) also pre- 
pare students to enter the Ecole polytechnique. 

Effect on the Teaching of Mathematics. Let us now con- 
sider the bearing of this general movement on the teaching of 
mathematics. From this point of view, let us make a brief com- 
parison of the syllabus for admission to the Ecole polytechnique 
as it appeared in 1908 and again in 1927. The principal difference 
is that the function idea is now greatly stressed. Its introduction is 
prepared for by a study of the graphic solution of equations of the 
lirst and second degree. Later, the student considers the graphic 
representation of the functional relation of two quantities chosen 
from the field of mechanics or of physics. He then goes on to the 
derivatives of rational and simple transcendental functions, and 
finally he applies these concepts to the study of the variation of 
functions {Vctude des variations des fonctions). Another innova- 
tion is the application of the study of combinations to simple prob- 
lems in probability and in life insurance in the same way as spheri- 
cal trigonometry is applied to mathematical geography. 

Geometry. Geometry is presented as the study of the proper- 
ties of space: coincidence by displacement, similarity, symmetry, 
geometry of position {relation de position) y and geometric construc- 
tions. The new program also includes the study of poles and jiolars, 
and it requires practice in geometric design in pencil and in water 
colors. 

Algebra. On the other hand, the course in algebra no longer 
includes the algebraic and trigonometric solutions of equations of 
the third degree, nor does it include the study of the properties of 
regular polygons from the point of view of the division of an arc. 
Moreover, it lessens the work in the eleuu^ntary ooneTpts of a se^icv-^. 

These changes may be described as a concentration of the 
syllabus al)out the fundamental princii)lcs: practice in computation 
which is of paramount importance, knowledge of the geometric 
properties of space, and the acquisition of the analytic and graphic 
tools that permit the pupil to study the functions and to represent 
them. 
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We should remember that in modifying the curriculum of the 
French lycees, the regulations of 1902 and of 1905 showed the 
influence of tliis objective. Professor Felir sponsored the same aim 
in an address before tlie Swiss Society of tlie Teachers of Mathe- 
matics in 1904. In this address, he called attention to the fact that 
Felix Klein had presented tlie same views in the vacation lectures 
at Gottingen at Easter in the same year. 

Similar remarks might huvo been made in regard to the syllabus 
in mathematics in the lieglemcnt dcs les cxamens de maturite pour 
Icfi candidata mix professions wi'dirnlcs Muly 6. lOOfi). and in the 
Rhglement pour les examens du type A et B ol 1925. The second of 
these is built about the function idea, but the study of functions 
is not carried so far as it is for the certificate of type C which 
we are about to consider. 

On the other hand, the new program omits both the solution 
of equations of the second degree in several unknowns and the whole 
topic of combinations (analyse combinafoire). Desoriptivo geometry 
does not appear in the curriculum leading to the certificates of 
types A and B. 

The Syllabus in Mathematics and Physics, The syllabus in 
mathematics and physics is as follows: 

Matukmatics 

Theor>' of numbers (arilhmetique), algebra, and annlysi.*: Concopt?? of rational 
and irrational numbers. AlRf-bniic computation. Louarithms. Efjuations of 
thn first dogrne in one or more unknowns. Equations of vhc second dpgrcR 
in one unknown, algebraic and graphic solutions. Arithmetic and geniuetric 
progressions. Compound interest and annuities. Ratio of depemlonce and 
the graphic representation of fimctions. 

Geometrj'-. Simple geometric forms. Relative po.sition and constructions in a 
plane and in space. Coincidence, similarity and symmetry. Simple method.** 
of drawing. Computation of areas and volumes. 

Trigonometry: Right triangle. Law of sines and law of cosines, for the general 
triangle. Solution of triangles. Trigonometric function.^ of various angles ami 
the addition theorems of these angles. 

Analytic Geometr>': Study of the pouU, straight line, and circle by rectangulnr 
coordinateiJ. Simplest equations of conic >eeti(ms. Principal properties of 
these curves, 

ADDITIONWI, llK(2t'IHKNtK\T8 H)H ('Ot'liSK C 

Comph'X numbers and operations with these nutuhrrs. Second degree ef^ua- 
tions in two unknowns. Aj'proxiuiate solution of equations. Elements of the 
theory of combinations. Simj^le problems in the calculation of probabilities 
and life ins^urance. .Derivatives of rational functions aod of the simplest 
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tran^cemicntul functions* Approximationd to the length of area and to lur* 
faces and volumos. 

Gonionietry. Tho gonoral plane triannlo. Right spherical triangles. Law of 
sines and of cosines for the genoral spherical triangle* Applications taken 
from niathemuticiil geography and astronomy. The study of conic soctious 
by means of poles and polars. 

DBSCRimVE GBOMISrrRV (TYTB c) 

Representation m a plane and in elevation of a point, line, and plane, and 
the constructions relating to them. Plane figures drawn in projection and 
isonictrieally. Drawing of polyhodra, plane sections and intersections. Draw- 
ing of cylindor.«< and of right cones. Study of their points, generatrices, tan- 
gent plane.?, and cross sections. Representation of a sphere. Geometric 
design. Constructions with ruler and compass. Use of pencil and water colors. 

Physics 

Fundamental concepts of mechanics. Equilibrium of solids. Wave thnor>'. 
Production and propagation of sound. Fundamental ideas of acoustics as 
applied to music. Heat. Expansion due to heat. Measurement of heat. 
Elements of thermodynamics. Change of state due to heat. Optics. Straight 
line propagation of Hght, reflection and refraction. Measurement of light. 
Dispersion. Optical instruments. Spectrum analysis. 

Magnetism. Electrostatics. Electric currents. Magnetization of solids, liquids, 
and gases. Practical methods of measuring electricity. Heating effect of au 
eluctric current. C\irrent through a circuit. Induction. Additional require- 
ment for type C: dynamics, elements of physical optics. 

Newer Developments. It is evident that the syllabus of 1926 
showed a redueUu'i in the required subject matt<5r, but this reduc- 
tion was in hanauny with the remaking of the syllabus on a new 
plan; namely, in centering it about fundunicntai concepts, whicli 
was the desire of those who had been occupied with the teaching 
of mathematics in the preceding years. In debates such as those 
raised by the is^^ue of federal certificates, from which politics 
has not always been absent, the type of instruction such as that 
with which wu arc concerned is put on the defensive; and on the 
whole, we have cause to congratulate ourselves on the outcome. The 
Swi.^s Society of the Teachers of Mathematics founded in 1901 
certainly played its part. It was able to keep constantly in touch 
with the representatives of the Comeil de VEcole poly technique. 
At the same time, the members of this board always displayed great 
interest in questions regarding instruction in the scconclary schools. 
They were present at the meetings of the Society and even presented 
important papers at them. It is there that Professor Mei.ssner read 
his Report on the Teaching of Mechanics in Secondary Schools ^ 

^''Hnpport 8ur VEnsriynrmrnt de In rm^canique ri Vf^rolr muycnnr/' h'crue o6n(^mlc 
des Sriencea purca et appliqutU^a, l)ocpn)bi»r 31, p. t;.so. 
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which was eu valuoil by his honrcrs, and which received so much 
attention In Franco. In connection witli th« new reguhitionH for 
ftthuisHon to the ICt'oU' tmlntvvlmiqiw, l»rofessor ,1, Pranel |>ivsontetl 
a work wl>irh was |uibli,«hc'tl in liis .Iuhkmo-p and wliich has 
(hnihtedly eontrihuted to the estahhsliinK oi* new homls hgtwocn 
this scliool and tlie ttvu'lieis of tlie secondary institutions, 

Influence of the Swiss Society. Tlic Swiss Society of 
Teachers ol' Miitheniatics lias c(»nst!inlly stiiimlnted work on diverji 
points (if tlic |)io.uraiii of instruction in tin- mfmmisvu. Finiilly, in a 
coMfiTcMi e iit ZouK 11U22) it fixed u|K)n (•l.iiiuration of the plan of 
study wliich n.erits particular attention fixaii the point of view of 
the (piestioii raised at the IjCKinniiin of (his report, We should call 
to iiiimi Hie iiuporjimt piililicutions undertaken hy the Swiss Suh- 
comnuttco of the International Coniniissinii on the TeacliiuK of 
Miitlieiuiifics (HlOS-JOi, Tliese foniied a eo»ii|)lete |)ictiire of Hie' 
work in Switzerland in nil levels of instnictio.i. Of the nine sections 
of this report which ap|U'iir(>d under the ilireetion of Professor II. 
Fehr, one was devotcil to the Swiss {ijimntrn's, classic as well as 
seientilie. This wjis Wilt fen hy J'iolV>s(ir "k. llr.iiideiilMTKer ol'Ziirieli. 
whose meninry is greatly revered liy the Miatlicniatics teachers of 
Switzerliind/' The author uses very ingenious niid complete tables 
to slum- lirst tliMt there is no uiiifonniiy ol" ciirriculii in ,ii,iii)insis; 
second, tluit the sylhihus for admis.Mon to the licolr noliftwhniquv 
(1908) and tlint of the wnturitr fuh'rnli in preparation for the 
niediciil professions (HKMi) have alwiiys been considered as minimal 
re(|iiireiiieiits iiiid that tlie<e iv(|iiiivmciits Imve bei^n ivreaf ly ex- 
eeedcd in tin- MTomlary selmnls: and iliinl. flmt the iiiaferiiils 
treated in these ^eho()|^ luv excee(lin.t,dy divi-rse and in the iii:\.ioriiy 
of eases ar(> mueh more mmienuis than Hiom' wliieli appear in the 
fedi-ral s>'llal)iis. 

Plan of Study. Several times in the meetinKs of the ."=<ocioty 
of the Teachers of MatliemMtics a desire was i-xprcsscd of framing 
a pl.'in of stndy whieli minht be consultrd on the on-a^ion of elumj^os 
in the currie-ilum in the f/.vw/ifi.NT.N'. Thi< was one of the theses with 
which the late Professor Oiti of Aar.ni eonelmlcMl a memoir pre- 
sented at Haden in Oetolier. 11)1"). on the snhjeet : "What topics may 
be omitted in the program of instriietion in mathematics?"' This 

lUn'""'" "'■ l'lll.li>l|.M| liy ili-nru. Ui\s\,, iilHl (l.-n.Vii. 

'••yurin chiiiiltrr.i ,,„,nTnili,n MiiUfniii, r ilr.-, ,„n,,};nnm,>i ,r,iixrti,)i<'mnil Out 
mutln'mulliiuriif" ^.^^■:tlNri!|lll•ml III mof/ir wf/h./i/. , V.ii. is (lUliii. p. i;ts. 
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also id Conclusion 8 of the report which the Federal Department of 
the Interior asked of Dean Barth of liix^k and which appeared 
in 1919,« 

This plan of j^tudy in mathematics ww^ developed by a oom- 
mission under tho picsidcncy of Dr, H, Stohlcr of Basle, the edi- 
torial work being entrusted to Dean Amberg for types A and B, 
and to Profej?sor Sehilepp for type C, This phin of s*udy wa.s sub- 
mitted to the members of the Society in Jamiary, 1926, It remains 
i^ubstantially within the liinitsJ set by the Ordonnance of 1925, 
scarcely exceeding these Innuuhuues, but it is much more detailed, 
the topics for instruction are arranped with great care, and it is 
accompanied by suggestions of teaching methods and by explicit 
statements of the point of view which facilitates the student's learn- 
ing, The i)lan indicutes the numl)er of hours that should normally 
be devoted to the study of mathematics in each class. Lastly, it 
includes a table compiled by Professor FlUkiger of Borne, giving 
the average number of hours devoted to the various branches of 
mathematics on each level of instruction in December, 1925, 

Publication of Teaching Manuals, I should also add that the 
Society of Teachers of Mathematics and the Swiss Mathematical 
Society had a special joint meeting nt Berne on May 20, 1928. It 
was decided at this meeting to pubHsh teaching manuals ^ -Inch 
should conform to this plan of study. An editor was chosen aud an 
editorial conmiittee was selected for each part of this work. Each 
section is in two volumes— one dealing with theory, the other con- 
sisting of exercises, applications, and problems. 

These works are written in (icrnian, The writer may perhaps 
be permitted to express the wish that the teachers of mathematics 
undertake a similar publication in Kroncii. This is primarily a 
question of finanres, hut it should he n«)ted timt a rei)resentativtt 
of French Switzerland, Professor Charles Jaccotet of Lausanne, 
was a member of the committee that worked on the German 
manuals. 

New State of Affairs, It is evident that this statement of 
Profrssor Hriindpiiherfxcr. v/liich :ii)i)li(Ml so i)crfertly to our situation 
in 1911, is no longer precisely true. The march of events and the 
energy of certain members of tiie Swiss Swiety of the Teachers 
of Muthemntics have brought us to a new stati* of affairs^ By a 
concerted effort, thr^ teaciiing of mathematics lias been unified, it 

* Sue The Froncli lulltlnn Uy nillanl n^fprrnl l,j mi p. rj2. 
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has been better adapted to new needs, and it has been given a 
guiding thread due to the experiences of numerous teachers in 
Switzerland. We certainly owe a great debt of gratitude in this 
regard to the International Commission on the Teaching of Mathe- 
matics, through whom we have learned so much of what is going 
on in the different countries in Europe, in the two American, in 
Austraha, and in Asia. I should cite \\v\v the name i)f Dr. II. Vv\\\\ 
professor at the University of Geneva, secretary-general of the 
International Commission on the Teaching of Mathematics, now 
dissolved, president of the Swiss subcomniittee, and tlircctor of 
VEmcigncment mathematique, the official organ of the Inter- 
national Commission. By his works, his publications, and his 
correspondence, he has made a great contribution, the results of 
which we enjoy to-day. 

Examination Problems, In order that this report on the 
teaching of mathematics shall not be purely a historical summary, 
and in order that the reader may form his own ojnuion of the level 
of the studies iu one of our secondary schools, J shall quote the 
problems set by Professor L. Claborel for the candidates for the 
baccalaurcat in science.^ in the (hpufxisr rnutofiat of Neuchatel 
in July, 1928. These problems cover the knowledge of the require- 
ment in geometry, analytic geometr>% algebra including the solution 
of equations of the third degree, and the calculus including the 
idea of a partial derivative, 

1. Lrt A bo a givon pi)int on fho jtxis of a pamhola. rr-fiuirotl to draw a 
chord CD which .*hall bo pnrponrlicuhir to \ho axi5 at si point ft which r?hnll 
lie bntwr^n .1 and tho vertex O, mvh that thn vohmio rhv conn Kf'noratod 
by thn trian^ln AliC in its rotatitm about tho axi.s 5hall hp a maximum. 

2. A right circular conn is in.^cribrd in a sphf^re of nidius r. What j^hall bo 
thn ratio of thn htMcht of tho cf)ne to tho nulius fjf tho .'<]»horo in order that 
the ratio of tho vr)hime of the cono to tho vohimo of tho sphi*re .»^hall be us 

27 

I is to nl What is tho vahio r)f tho ratio if n is-- - ? 

3. ("haniio tho orpiation f)f thr^ nnur 2r — ib'// -r r - 7// + I -* 0 lo 
canonical form. 

Several candidates gave solutions for all three problems- Be- 
siflc.< thoso. tliey were roquirod to make a dosoriptivo f!;ntinu't]*y 
diagram and to solve three problems from mechanics deuling with 
statics of solid bodies, and the kinematics and dynamics of a point. 

Preparation of Teachers- The question of the preparation of 
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tcachor.s of mat hemat ic? in the secondary schools, which has been «o 
widely discussed in all countries in the last twenty years, has come 
up for consideration in ^Switzerland also. As early as 1906, the Swiss 
Society of Teachers of Mathematics expressed the desire to study 
the question. The important report of Gutzmer and Klein given at 
the conference in Dresden appeared in UEnscignement viathS- 
matiquc (1908, pp. l-40j. In 1915, the same review published the 
International ('oniniis>i()n's questionnaire on .this subject in four 
languages and Professor Fehr presented this questionnaire to the 
Society of Teachers of Mathematics. Finally in 1917, the Society 
approved a work of Professor K. Matter, as a result of which it 
proposed a vote recommending the formation of university courses 
dealing with (1) questions of elementary mathematics considered 
from the point of viuw of hi*i;her mathematics and (2) the his- 
tory of matli(Muafics and the study of this sci(»nce from the point 
of view of the theoiy of knowledge. It also asked for tbe creation 
of special institutes for the theoretical and practical study of the 
teaching of mathenmtics. 

In response to these needs, universities such as thos* of Bi»:^le, 
Geneva, Zurich, lierne, and the Ecole polytechnique several years 
ago organized courses dealing with the teaching of mathematics. 
Tlie University of Lusaime, that of Neuchatel, and others besides, 
offer courses in the history of science. For some time the Canton 
of Vaud has recjuired a teaching certificate from candidates for 
positions in the secondary schools and several other cantons have 
followed their exami)le. All the universities now issue teachers^ 
diplomas {artificals pvdayogiqucs) to those who ([Ualify on the 
basis of practical work. 

An elTort is being nuuie in several of the Swiss universities 
toward a greattM' concentration of the eurriculuu*. I will cite only 
the example of the Faculties of Science of the Universities of 
Lausanne anri of Neuchatel where, several years ago, courses were 
organized leading to teachers' fliplonuis somewhat after the example 
of those in Franco. The university degree i> required for admission 
to teaching in secondary schools in French Switzerland. Heretofore, 
tlie examination for the ciogree was very comprehensive. The new 
requirements allow the candidate to concentrate his attention on 
the ino.st important branches of mathematics and on its allied 
sciences. It also allows Iiini a wide choice among a great number of 
combinations of topics which are so arranged, however, as to insure 
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that the mathematical training of the candidate shall be well 
organized* 

New Swiss Journal. Lastly, if it is true that a good teacher 
should always keep in touch with the part of his science that is 
in the making, a report on the teaching of mathemptics should not 
fail to mention the Swiss periodical devoted to mathematics. The 
Mathematical Society of Switzerland decided to found such a 
journal at its joint meeting with the Swiss Association of Teachers 
of Mathematics on the twentieth of May, 1928. The editorial work 
will be in the hands of Professor Fiieter of Zurich assisted by an 
advisory board, and matters concerning articles in French will be 
entrusted to Professor Juvet of Neuclmtel. The first number of this 
journal is that of November, 1928, less than a year after the appear- 
ance of the first number of the Helvetica physica acta. The 
mathematics journal will bear the name Comentarii Mathematici 
helvetici. I could not close my rejjort with mention of an event 
more full of pruniise for my countn*. 
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Ht professor WILLIAM DAVID REEVE 
Teachers College, Columbia Vniversily 

I. Introduction 

In Retrospect. From 1910 up to the present time everyone 
interested in mathematics in the United States has been trying to 
discover better metliods of organizing and teaching the subject. 
This lias been clearly shown by such movements as that initiated 
by John Perry in England, commonly known as the Perry Move- 
ment or The Laboratory Method. The influence of this great pioneer 
on our thinking should not be overlooked. 

Causal Conditions. In order, therefore, t . understand fully the 
.'ignifieance of the changes that have taken place in the teaching of 
mathematics in this country since 1910 and the trends that now 
exist, it will be helpful to consitler isomc of the causal conditions 
existing baciC as curly as 1910. even though we cannot take the time 
here to discuss each fully. As pointed out by Professor Smith ^ in 
discus.sing these general conditions: 

At thp bcjiiiinin>r of the prociit century thn .-•yllabi in niJifhoniatics in the 
Anioricaii hinh sfho(jls wt-rc (ictcnninoii liirgoly by tht' rcquircniont.* for ont(Tin(( 
our colli'fics. As u nik^ rxitniin.it ions were sot by each coUcno for its own candi- 
diitfj!. thu rcquiromonts hc\n\i ciic'tafi'<l by tin; dnpiirtnient of inuthcniutics. 

College Entrance Examination Board. The College Entrance 
Examination Board was organized in i900, and while this was a 
forward step the, influence of tradition still forced ihe retention in 
mathematics courses of a great deal of material which we now con- 
sider obsolete and which has actually been removed from the i)resent 
College Entrance Examination Board Syllabi. 

Committee of the American Mathematical Society. A com- 
mittee of the American Mathematical Society in 1902 also formu- 
lated a report on "definitions of college entrance requirements," 

' Smith, David KtiRPiie. "A Ocnprnl .Survey of tli.. ITcKrcss of Mnthcmatlps in 
•jur High Schools In the Last Twenty-five Yonrs. ' t'irtt Yearbook of the Satlonal 
Council of Teachert of Mnthemntlca, 102fi. p. 1. 
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making certain specific recommendations with reference to the con- 
tent of algebra, plane and solid geometry, and trigonometry. Speak- 
ing of this report, Professor Smith ^ sa;'s: 

This report was evidently rather inclusive through its very hick uf pre- 
cision. It kept open the way for every eccentric examiner to propose almost 
any question he wished and yet il served fairly well as a starting point for 
reform. At any rate, it was the expression of a national instead of a local 
opinion. 

While the work of the College Entrance Examination Board 
"sought to unify the examinations and prepare them with mUch 
greater care than was usually the case with local efforts, it also gave 
an opportunity for the schools to be consulted and become a part 
of a central organization, thus being represented in the preparation 
of the papers." Although the work of this board influenced by the 
committee of the American Mathematical Society has been con- 
sidered by many an improvement over the situation before 1900, 
there are still some objections to the system as such in certain 
quarters. 

Limitations of Examinations. College entrance examinations 
grew out of a desire to standardize the mathematical product of the 
schools. The result of leaving each school to determine what a pupil 
should know in order to enter any higher institution of learning was 
often chaotic. However, the results have sometimes been detri- 
mental to the best iniercsts of mathematics. Teachers should be en- 
couraged to have a philosophy of their own and to teach the subject 
as it ought to be taught rather than to try to prepare their pupils 
for one final examination. This they will not do so long as they are 
forced to follow a course of study which they have had no hand in 
making or with which thoy are not in sympathy. No matter how 
desirable a curriculum may be, we cannot expect it to succeed if the 
classroom teachers are not given a chance to help in its construction. 
That is why curriculum construction should be dynamic — a training 
of teachers in service. 

Tradition has been a hard factor to overcome in modernizing 
the curriculum in mathematics, the difTiculty being largely a matter 
of clinging to the hazy and invalid objectives used in teaching the 
mathematics of many generations ago. We shall discuss this more 
fulW later. 

In all fairness to the College Entrance Examination Board it 

< Smith, David Eugene, op. cit,, p. 2. 
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must be said that their attempts to improve the situation have 
resulted in syllabi in mathematics more desirable than those in 
use in many schools. 

Other Examinations, Certain other examinations have influ- 
enced the offering in mathematics, particularly those of the New 
York Kegents system which, until recently, has been more con- 
servative than thoise of the College Entrance Examination Board. 
In 1910 fxtra-umrul examinations were cited as the reason why 
more progress could not be made. Similar reasons for lack of prog- 
ress are being given tu-day in such schools as are able to offer little 
to their students except what is considered proper teaching material 
by extra-mural examining boards. 

Effect of Examinations, In many places throughout the coun- 
try teachers of mathematics have argued that their teaching has 
not been influenced by the standards set up by extra-mural boards. 
However, when one stops to reflect that most of the textbooks are 
written to meet the demands of certain syllabi, and that in most 
schools the textbook is the course of study, it is certain that such 
syllabi still exert great influence on the content of our courses in 
mathematics. As a result, extra-mural examinations still tend to 
reduce the initiative of the teacher and in other ways leave condi- 
tions far from satisfactory in many >;chools. The trouble is not that 
the extra-mural syllabi are obsolete — it is that too many teachers 
become slaves to the system in vogue. 

Mathematics Report of the N.CA. Let us consider especially 
the Report of the Committee on Mathematics of the North Central 
Association of Colleges and Secondary Schools * (hereafter referred 
to as the N.C.A.), 

One is inclinea to look upon this report as chiefly the work of 
its Chairman, Professor E. H. Moore, of the University of Chicago, 
because of its similarity to his famous presidential address of De- 
cember, 1902.* In this report emphasis is given to many advanced 
points of view, among which are the following: 

1. Algebra should be taught as generalized arithmetic. 

2. Geometric forms should be taught with arithmetic. 

3. Intuitive geometiy should be introduced. 

4. Literal representation of numbers should be gradually introduced. 

5. One should go from the concrete to the abstract. 

•See Proceedings of the .V. C. A., 1903» pp. 13>J-39. 

* Moore. E. H., "On the Foundation of Maiheumtii.'s," First Yearbook of the 
Xational Council of Teachers of MathcmatUa, pp. 32-57. 
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6. Pupils jiiould bo trained (a) to think and observe accurately; (6) to de- 
scribe things accurately in language, in picture, and by means of the 
rquution; (c) to infer correctly and to act on inference; id) to formulate 
ck'ur i^tuu'mouts of what they have done. 

7. The juipil should be an active worker, not a passive listener. 

A report of the N.C.A. was given in 1908, but it was largely a 
repetition and reinforcement of the report of 1903; we shall not 
discuss it here. 

It is interesting to compare the 1903 report with the 1910 report 
of the N.CA.** Tlie latter contains the following suggestions: 

L Omit complicated forms of parentheses, fractions, factoring, and equa- 
tions. 

2. Algiibra should be training in thinking rather than manipulation of 
coui])licated expressions. 

3. The truth of many geometric theorems should be accepted without proof. 

4. Originals are of utmost importance. 

5. Exercises in geometry involving algebra and numerical applications 
should be encouraged. 

6. Confidence in one's own power of correct reasoning, and the ability 
to discover geometric relations are of more importance than the ability 
to recall the demonstration of a large number of theorems. 

7. Omit the theory of limits. 

8. The aim is to develop and strengthen the ability to perceive exact rela- 
tions and to make inferences correctly. 

9. ''The tc»acher's constant aim should be to train the pupil to think, and 
to formulate clearly the results of his thinking." 

Influence of College Professors in the N.C.A. Prior to 1903 
and even later the situation in mathematics was controlled largely 

by the eullfgo profos!?or.< of pure niathenintic??, and their opinions 
were law and gospel for all concerned. The following table shows 
the numbers of each group in the N.C.A. from 1906 to 1910: 



MKMHEKsmr IN THE N". C. A. 


1000 


lUOH 


1010 


('olii-jji' I'nifcs^ors of Mathematics 


lU 


10 




11 


Colli-gf Administrators 


1 


2 




2 


lliuli School Principals 


3 


4 




5 


Heads of Mathematics Departments in High 












2 


2 




1 


High School Mathematics Teachers 


2 


1 




3 


Total 


18 


19 


22 



* rroceedinga of the ^\CA., 1010. i)p. 84 87. 
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It was generally agreed that English and mathematics should 
be constants in the curriculum, and at one time in the N.CA. a 
resolution was made and defeated that six years of mathematics 
should be required. 

In spite of the faet that the college professors of pure mathe- 
matics held the balance of power in these early days, they were 
interested in method and in general improvement. 

Practical Mathematics. In 1910 agitation for courses in prac- 
tical mathematics was a common thing. The final report of the 
National Committee of Fifteen' on a geometry syllabus ^ gave strong 
fuiphasi?? to the need for problems in architecture, design, phy^sicH. 
and mechanics, and made various other attempts to introduce 
genuine problems. Vocational and utilitarian r.athematics were at^ 
their ^^peak'' during the next few years. In 1929 the same kirvdol 
agitation as that of 1910 is quite prevalent. 

IL Influences Since 1910 

Types of Influence. The actual trouds in the teaching of 
mathematics to-day can best be discovered by a statistical study 
of the present practices in books and methods. Time and expense 
make a study of these practices questionable, and what is more 
vital, the significance of such a tabulation is in ?tself unimportant. 
We do not care in particular what is being done in general, but 
we are whole-heartedly interested in the indicated or future trends 
as we see them functioning in progressive communities, or as re- 
corded in articles by frontier thinkers. 

We shall consider three types of influence that are important 
for this discussion; namely, depleting influences, enriching and 
widening influences, and organizing influences. 

The last two especially are more or less direct outcomes of the 
shift in emphasis in education from subject matter to children's 
interests, capacities, and needs. 

I. DEPLETING INFLUENCES 

The Power of Ttidition. In addition to the depleting influ- 
ence of extra-mural examining boards already discussed, let us 
examine some of the other factors that still hamper progress. Un- 
doubtedly the influence of tradition or tlie feeling of satisfaction 

• "Khml Kfport of fh»» .N'atinnal fomiuitioe of l*titc<»n on Geometry Syllabus,** T^ie 
Mathemaiicti Teacher, 5 :40-131. 
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with the status quo has retarded improvement in our courses in 
mathematics more than anything else. As one writer puts it, 
"Tradition has become a serious and deadly opponent to progress 
in mathematics." 

Age to Be Respected. What has been said above is no a priori 
argument against any of the time-honored content material or 
metliods of presentation that can be justified on any rational basis. 
The fact that any topic or method has stood the test for ages is 
some reason for respecting it, but it does not mean that age alone 
gives one precedence over the other, or that it should become 
sacred. Professor Nutt says: ^ 

Teachers and 8uper\'isors are inclined to think in terms of the subject 
instciid of in terms of the student. Subject matter has been standardized 
instead of stagcfs of mental maturity of students. The teacher and the super- 
visor have been dealing with the subject so long that it has become a familiar 
acquaintance; hence it has become more or less a sacred thing. The subject 
has become a habit with them; it is regarded as something permanent and 
ibiding; henco to leave out any of the sacred facts seems almost sacrilegious 
and criminal. On the other hand, the student is transient. Students come and 
students go; hence to leave the student out is justifiable. In fact, leaving 
the student out may be getting rid of an unappreciative butcher who haggles 
and mangles the sacred subject most horribly in his attempts to find food 
for mental maturing. The relief that is usually manifested by teachers and 
supervisors when a stud'^nt, who is not getting on, drops out is a definite 
indication that the .subject ig more important to them than is the student. 
Whenever teachers and supervisors begin talking about education by mean.s 
of the subject ^'getting on" in the student instead of the student "getting on*' 
in the subject, then a radical change will come about in the teaching in 
secondary' schools. 

Domination of the College. Closely allied to the influence of 
tradition in retarding growth is the influence of the liberal arts 
college, at least in many parts of the country. Speaking recently 
of this situation Professor Frasier* said: 

The present domination of the colleges over the high schools would be 
a good thing for the high schools if these colleges had a conception of educa- 
tion as something to do with modern life. But the average college of thi.s 
group still clings to its medieval curriculum. 

If one is to judge from college entrance requirements, the liberal art- 
colleges believe thut to be a real ''Liberal" one must be a worshiper of the 
past. The greater he is in the circle the lower he kneels before the shrine of 
things old. 

* N'utt, H. W , The RuprrvUion of Instrurfion, p. ."13. Hou^jhtnn Mifflin. 1920. 
•Krasler, (J. W., "The UosponBlbllity of IIi^'l:pr Institutions of Learning for the 
Devi-lopment of American Education,*' Tcacinrs ColUoe Uecord, 30, p. 115. 
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The Theory of Mental Discipline. Another influence which 
affected the aims of instruction a generation ago was the theory 
of mental discipline. As Professor Thorndike points out, the theory 
was "rhetorically attractive." While this theory held sway one kind 
of algebra, for example, was thought to be as good as another in 
the education of youths. As Mr. Dooley would probably say, "The 
only thing we need to do is to make mathematics hard so that 
children will hate it. The more they hate it the better it will be for 
them.'' With the decline of what has now come to be regarded as 
the mistaken claims and interpretations of this theory on the part 
of overzealous mathematicians there has come a more careful con- 
sideration of the practical and cultural opportunities afforded by 
certain subjects. Thus, the general aim has shifted from the mental 
discipline point of view to that of giving the learner something 
that can be interpreted readily as a contribution to a broader, 
more useful, and richer life. Still more significant is the plan of 
stimulating and securing the interest of the pupil in his own activi- 
ties and welfare. 

Not only the psychologists and laymen but teachers of mathe- 
matics as well have realized that this reason for 'teaching 
mathematics has been carried too far and has led to unfortunate 
conditions with reference both to content material and to methods 
of teaching.' 

Transfer Value of Mathematics It was formerly believed that 
mathematics should be studied because the habits of logical think- 
ing, of precise and accurate work, thus engendered, would aid the 
pupil in other subjects studied as well as establish certain valu- 
able life habit.«. Teachers have fiiilod to ?oc that except for the mnrr- 
gifted pupils transfer will not take place unless the work Is properly 
developed. Moreover, we shall see that a very decided movement 
has been set on foot looking toward the simplification of subject 
matter. This has been particularly true where intuitive geometry 
has been introduced into the seventh and eighth grades of the junior 
high school. It is also true where algebra has been entirely reor- 
ganized so as to modify radically the traditional method of approach 
without losing the transfer value.^° 

n. '"^'"^ <i.'oni..tr.v In Knlatlon to th,> iT^sent IClucati.,,,:.! 

Trend, school Siicnce and itath. matUn, « : ti^n-SS. Soe also 9, pp. 494 and 7^') 

no an ""^ HathcmatkB. T:17«.S2. See also 7 : TO-T:- auU pi'. .i4, 
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Minimum Essentials. The practice of preparing a list of so- 
called **mininnim essentials'* has proved to be worth while in 
schools, provided these essentials have not become the standard 
for all — a standard of mediocrity actually existing to-day in many 
places and resulting in making our gifted pupils the most retarded 
(if all. Fortunately, we are oominK to see that lists of objectives must 
include for the brilliant pupils those which go far beyond the needs 
of the modal child. It may be all right to start with what the modal 
child can be expected to do successfully, but we should consider 
the needs of the slower and of the more gifted children as well. 

Mathematics as a 'Tool Subject." We have been hampered in 
our attempt to provide a fuller and more complete education for 
the American citizen by the attitude of those who look upon sub- 
jects as "tool subjects/* Take arithmetic/^ for example. Professor 
Judd says: " 

I can hardly expect to stem the tidi of common opinion by anything that 
I can say in a single paper, but I am here to urge that the term "tool subject" 
be carefully reconsidered. For my own part, I reject it absolutely. The experi- 
ences which have come into modem life from the study of number are 
not the trivial rules of addition and subtraction and the rest; they are 
experiences of a wholly different order. The curriculum maker who think? 
that he has exhausted the catalogue of uses of number when he has listed 
the examples which ordinary men solve in a day or a week is superficial to 
such an extreme degree that he is an unsafe guide in arranging the plans 
of the school. The man \»ho calls arithmetic a "tool subject** and with this 
name dismi5?ses it as something less worthy than subject. matter courses is 
guilty of criminal neglect of true values. 

Emotionalized Attitudes in Learning. We need to give moro 
attention to the influence of emotionalized attitudes in learning. 
Professor Briggs has given a very interesting discussion of this 
important question. We should know more about how such attitudes 
are developed and how they may reinforce our teaching. At the 
present time too many people dislike the study of mathematics. 
I believe that this is unnatural. Perhaps the trouble goes as far 
back as the arithmetic of the elementary school. Certainly the 
teacher at this point in the pupil's mathematical development has 
a great responsibility because of the importance of first impressions. 
There is some doubt whether all pupils should be encouraged 

"WllHon. G. M.. \Vhat AnthmetU' Shall Wc Travhf p. 1. Houghton Mitnin. 19l2tl, 
" Jmhl. C. II.. '*Th(» fallacy of Trrutinjr S»*»hhi1 SutiJ»Tts rui *Tool Su1)Jpct«/ *' 

Yearbook of the Xationnl Counril of Teachers of Mathematica, pp. 3-4. 
**BrlKffs. T. a.. CurrU'uUm Prnblcmii Mttnnillan. lU2(i. 
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and stimulated to continue the study of mathematics beyond the 
jtmior high school. But whether they continue or not, they should 
not be taught to hate the subject. 

Failures.^ We have toe many failures in ninth-grade algebra 
and the pupils spend too nuich time failing.** We cannot justify 
failures of fram twenty to forty per cent in a normal group in any 
school. Are there any pupils in such a group ^Svho simply can't 
learn anything in algebra/' or who, unable to learn a certain kind 
of algoka, fail f^imply honniso the toucher does not know what 
else to do? Or is it possible that some of our seemingly dull pupils 
may do creditable work if they can only be properly aroused? 
Many failures are due to the lack of recognition of individual 
differences in ability and large numbers of deserving pupils have 
to pay the penalty. It is clear that our entire system of marking 
need.s further investigation, and that we need a new method of 
markiiiR whirh will do }\iMuv to those pupils who ought to pay hii? 
returns on the capital invested. In attempting to help the duller 
pupils we can learn a great deal about the difficulties which pupils 
generally encounter. In this way instruction even for the gifted 
pupils may be improved. 

Standardized Tests. In contrast to the old essay-type of ex- 
amination, a standardized test is an example of one kind of new- 
type test in which sotne standard performance of so many questions 
correctly answered in a certain number of minutes has been worked 
out. 

Xo one who has followed the testing movement will question 
the fact that standardized tesfs have made certain contributions to 
education.^^ On the other hand, careful students of education are 
aware of three points of attack upon these newer instruments of 
measurement. I refer to the careless construction of many of the 
tests, their misuse in many classrooms, and the faulty interpreta- 
tions often made as a result of their use.^* 

A steamboat should not be condemned because it i.^ not a 
Packard or even a Ford. It was not so intenderi. In like manner, 
standardized tests are not to be condemncrl if they .^erve adequately 
the purposes for which they are constructed. Where standardized 

Kloxnor. Abraham, The Alodvrn Srhofil, Oc^nKlotml Paijern. No. 3. (Jenenil Kilu- 
t»atlt)n Hoard. 

"Ui'pve. W. I)., "Kduratlnnal TphIh — To Standnnllzv t>r Not to Stnnaa^dlz^'• The 
\fathf ntatUR Teacher, 21 ; 300-70, 
w/liid.. pp. 370-77. 
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tc8t8 are valid, objective, and reliable instruments tltoy may bo 
used profitably for purposes of "Rcncral survey diagnosis," and even 
in some cases for class and individual dinenotsiis; but this work must 
hv ba?(»d more anil more upon tiic couporalion of all conrorntul, 
from tiic superintendent of sciiools down to tho pupils tuonisolves. 

In all fairness to these tests, it should l)e said that they have 
gone beyond what Professor Woody calls tho "curiosity" stage and 
"the stage in which the predominant idea was the use of tcstA for 
determining existing levels of achievement," and, in some respects 
at least, have approached ti)o third stage, "in which the predoniinant 
idea is the utilisation of tests as a means for tho improvement of 
instruction." 

The purpose of this discussion is, therefore, not to condemn 
standardized tests utterly, but rather to point out and emphasi?.e 
the need for more care in their construction, in their use, and in tiic 
interpretation of results. Tiio matter of norms and the time element, 
and the place of so-callod "aui - 54 norms'' in published tests par- 
ticularly need attention. 

Misuse of Norms. When definite norms are establisaed there 
is a temptation for a teacher or a scliool to bo too well satisfied 
when a class or group of pupils readies the standard norm of per- 
formance. I heard a prominent school oflicial recently congratu- 
lating his group upon thn fact that they were one above the stand- 
ard norm in arithmetic. As a matter of fact, pupils of tho ability 
of those in his school should have been considerably above tlie 
norm. Such attitudes lead to standardization of mediocrity and 
cause even otherwise good teachers to overlook the fact that the 
standard norms may be raised by lifting tho general level of 
achievement through bettor methods of toarhlng. Someone has said, 
'*Thc good is enemy of the best.*' Tho real value of a pupil's test 
srciro as pnintrrj (uit by Dr. Kelley^' in so far as a piven town i< 
concerned lies m{ in making coniparisc^is with otlier towns, ''state 
or national norms, but in knowlodpe of difTcrences in accomplish- 
ment found within the school system" of the particular town in 
question. Ho says further that ''Ordinarily, extensive grade norms 
are of no importance in an educational test proffram. and the lack 
of published norms, if the test is otherwise suital)Io. is no hinrlrancc 
to its complete serviceability in nicoiins the six major purposes'' 

Kolloy, T. I... Intrr)irvtation of I'lluratinunl Mrtt.-iurrmrntJi, p. 117, World Hook 
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which he lists for school examination programs." The greatest use 
of 8tandnrdi«ed tests in mathematics has been made in arithmetic. 
This has been due to the fact that the material lends itself readily 
to standardization. It is only fair to say that even here the tendency 
to-day is away from general national standardization and toward 
practice exercises and diagnosis of individual cases. This has grown 
out of the realization of the importance of giving to the pupils their 
standing based upon some definite scale of performance related to 
their own class rather than trying to place them with reference to 
a norm based on the performance of some outside group — a practice 
due entirely to the influence of the recent testing movement. 

The Time Fetish. Next conios the matter of the time clcmont. 
As Dr. Thorndike has often pointed out, the speed with which a 
child makes errors is of no importance. We need more careful 
tjiought with reference to the purpose and place of the so-called 
"speed" or "time-limit" tests and "power" or "work-limit" tests. 
Dr. Kelley says, "Our knowledge as to the educational and social 
situations in which speed is of prime importance and those in which 
power is especially demanded is quite limited. This question is not 
to be settled by speculation, and relatively few experimental corre- 
lation studies comparing the merits of these two functions have been 
made." The tests we need to use do not presume that every pupil 
must do a certain amount of work in a given time; they recognize 
individUv.1 differences and needs. If standards are desired in a given 
class or school, the teacher or teachers in question should set the 
standard. For all these reasons standardized tests should be used 
more sparingly and carefully in the future. 

Poorly Prepared Teachers, One thing that has impeded 
progress is the fact that many teachers of mathematics are not 
properly prepared. This is due to many causes, but two may be 
mentioned here as fundamental. (1) The rapid growth of secondary 
sehools has demanded more well-trained teachers than can be sup- 
plied. (2) As a result, there has been a lack of confidence nn the 
part of the tearhen* themselves as to their own fitness and ad- 
vancement. 

Requirements for Teachers. I heard recently of a professor 
in one of our prominent schools of education who told a group of 
prospective teachers of mathematics that tiie only knowledge of 
subject matter they needed could be obtained by taking high school 

Kellpy. T. h., op. cit.. i>p. 2S-2n. 
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algebra and geometry. Such advice as this is not only stupid, but 
dangerous. One of the most vital questions to be settled is that of 
the necessary qualifications for a successful teacher of mathematics. 
In this respect our standards are far behind those of European 
countries. Almost anyone can teach mathematics in the United 
States, We now have teachers in some schools trying to teach 
trigonometry in the ninth year who have never studied the subject 
previously. The result is obvious. It is an old story that the athletic 
coach is often given a class in mathematics to justify his employ- 
ment in the school. 

We ought to be able presently to require the calculus of all 
prospective mathematics teachers in the secondary schools. This 
subject is already required of prospective teachers of mathematics 
in some of our American institutions, notably at the University of 
Minnesota. At Teachers College, Columbia University, no one is 
given a diploma as ''Teacher of Mathematics" or ''Supervisor of 
Mathematics" who has not had a course in the calculus. 

The matter of the importance of a teacher's personality and his 
chance of success needs further study. Why do teachers fail? Can 
we, by some scheme or other, decrease considerably the number 
who seem unable to succeed? Doubtless fewer teachers would fail 
if they knew more subject matter, but knowledge of subject matter 
alone will not insure success in the case of a teaclicr who lacks 
personality and the ability to understand pupils sympathetically. 
However, it is not always safe to conclude that a teacher is an 
artist merely because he obtains good results on achievement tests. 
Some of the best drill masters in the world have been anything but 
inspiring in the classroom. Teachers may be born rather tlian made, 
but surely there is something in training. 

11, ENRICHING AND WIDENING INFLUENCES 

The International Commission. This commission was ap- 
pointed by the Fourth International Congress of Mathematicians 
in Rome in 1908 to study the teaching of m.'.thematics in the several 
countries. Most of the reports wwo published about 1912. On nc- 
count of the WorM War the inlluence of tliis coinnnssion was not 
nearly so great avS it .should have been, hut that it was far-reaehitm 
may be seen by the preceding reports and by th.e reforms in our 
curricula in this country. 

The publications of the United States Bureau of Education from 
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1911 to 1918 which dealt with the work of the International Com- 
mission were widely circulated. These reports showed that in regard 
to cor*ent, at least, we are far behind the practice in European 
Schools. The effect of the establishing of new Intornutional Com- 
mission by the Bologna Congress in 1928 will bo awaited with preat 
interest. 

We see by studying the work done in the other countries repre- 
sented in this Yearbook that relatively unsatisfactory conditions 
still exist in most of our schools, although the effect of the progress 
sivo work done in Europe is having its influence upon our thinking. 
This has been notably true of Professors Perry " and Nunn,^^ and 
of Mr. Carson." 

Correlated Mathematics. Following an address by Professor 
E. H. Moore, before the American Mathematical Society in 1902, 
Professor Myers began a course in the University of Chicago High 
School in correlated mathematics. This course placed great emphasis 
upon the correlation and unification of mathematics in the high 
school. The attempt was made to eliminate the divisions between the 
high school mathematics subjects. He was followed by Professor 
Breslich, who seems to regard the work before 1916 as the cxperi- 
mentnl part of the program leading to a well-established course. 

The attempt to break down the teaching of mathematics in 
"water-tight" compartments resulted also in an attempt to corre- 
late the work in mathematics with that of other allied subjects, 
where these subjects required that mathematics be applied. This 
was particularly true with the physical sciences." The movement 
in the direction of correlation seems to have become very early u 
.natter of taking problems from other fields rather than a fusion 
with other subject-s.^^ The tendency to correlate various subjects 
like mathematics and physics has thus resulted in an attempt to 
bring about pure correlation within the subject of mathematics 
itself. 

IVrry* J(»hn. The Trarhiixg of ,\f at hematics, A Uoport of the British Aanocdtlfin 
meetinj? at CIlasRow in inoi. Mncinlllan. 

" Nunn. T. I'lTcy. Tho Trnrhini; of Mtjrhra (includlnj; Trigonometry). LonKinans. 
Grpen. and Co. 1SU4. 

"Cnrstm, <i. St. L.. Mnth4 matirnl IJdtu'ntion, <linn and Co., 1913. 

"Myers. W.. "A iMn^A-u/ Content ProbUMiis for UiKh School Algebra," ^Hchool 
t^cicncc and ilathimdtus, 7: 10-33. JSi*e also nut'', iichooi Scicn4'e and Mathematicit, 
11 :747. 

"Prelliiilnary H^port of th»' ('(Jinmittm' uf thf Mathnrnutlcs Spctinn of th*^ 
fi'ntral AH80cIation on thi» Unifyirji; of .St'ojmlnry .M.nthoruatlc.s.'* School Science and 
Mathematicn, 8:635-44. 
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General Mathematics. The movement for general mathematics 
of which inventional, observational, intuitive, or informal geometry 
is a prominent feature, dates back to John Perry's address in 190L 
However, owing to the static condition of mathematics in the high 
school, its progress was rather discouraging until the advent of the 
junior high school. With the growing popularity of this institution, 
general mathematics in Grades 7, 8, and 9 has gained rapidly in 
certain quarters. 

The change, however, has not been uniformly satisfactory even 
in the schools which go by the name of junior high schools. In 
mathematics, for example, we still find arithmetic occupying all 
the time of the pupils in the seventh and eighth grades, with a 
sharp line of demarcation there and then a year of traditional 
algebra. A corresponding situation exists in other subjects, as Pro- 
fessor Koos has pointed out.** 

As early as 1917, C. B. Walsh** proposed a course of study 
having arithmetic and intuitive geometry in the seventh grade; 
algebra in the eighth; demonstrative geometry, partially informal, 
in the ninth; with elective work consisting of solid geometry, trigo- 
nometry, analytics, and the calculus in the remaining three years. 
It was about six years after this that the National Committee made 
recommendations similar in many respects. Dr. Charles W. Eliot 
once said, "Arithmetic, algebra, and geometry should be taught to- 
gether from beginning to end, each subject illustrating and illu- 
minating the other two." 

During the period from 1900 to 1913 little seems to have been 
accomplished generally, but thought was turning in a direction that 
later took the form of general mathematics. Historical and psycho- 
logical evidence were offered to justify the rearrangement of 
materials of instruction 

The era of scientific attempts to combine the topics of mathe- 
matics for teaching purposes was preceded by experimentation with 
a plan of alternating the teaching of algebra and geometry. The 

"Koos. L. v.. The Junior High School (mlargnd edition), pp. IOSmO and 244-45. 
Uinn and Company. 1028. 

"Walsh. C. B.. *\\ Tentative Program of Junior in«h School Mathematics/' The 
Mathematics Teacher, 10:85.03. 

"BasH, Willaril S.. "The Historical .Vrguniont for Tnafhinj: .Vrlthinrtlc. Gfomntry 
and Algebra Together in the Kir.st Vear of the High Schnoi. * school t^cicnve and 
yfathematicti, r):712 hi. Sre also 0 : 405«noo : al.'^o a report. S : 70 74. and Myers. 
G. W., "Two Yeara* Progress In Mathematics In the University High School." 
11 : 64.72. 
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first was taught for two or three days of the week and the remainder 
of the time was devoted to the latter.*^ 

The vicious attack's on the ''water-tight" compartments has 
been much mure effective than seems apparent at first sight. Most 
of the currently published mathematics texts call themselves 
algebras or geometries and thereby seem to retain the "water-tight'* 
system. However, a careful examination of the content will show 
many places where algebra has found a place in the work in geom- 
etry or the reverse. Some authors indicate a half-way attitude by 
their titles **Modern Algebra/' "Modern Geometry," "Essentials of 
Algebra," or "The New Geometry." 

The National Committee on Mathematical Requirements. 
This committee was appointed by the Mathematical Association of 
America in 1916 and was financially assisted by the General 
Education Board. The report of the committee, The Reorganiza- 
tion of Mathematics in Secondary Education, was published in 1923, 
Professor Smith has summarized this important work as follows: 

This report was prepared in close cooperation with bodies of teachers 
throughout the countty. It set forth very clearly the aims of mathematical 
instruction in the several years of the junior high school, the senior high 
school, and the older type of four-year high school. It presented the model 
courses for these several types of school and made suggestions for carrying out 
the work. It considered the question of college entrance requirements, the 
basal propositions of geometry, the role of the function concept, and the 
terms and sj-mbols which might properly have place in the schools. It fostered 
various other investigations, including the present status of the theory of 
disciplinary values, the theory of correlation applied to school grades, a com- 
parison of our curricula with those in use abroad, experimental courses in 
mathematics, standardized tests, and the training of teachers. It is not too 
much to say that the advance in the last decade has been due in large part 
to the work of this committee. 

These recommendations have had a very great effect upon the 
curriculum in both junior and senior high schools, but they have 
been more generally accepted in the junior high school. The report 
was being formulated at the time the course of study for the junior 
high school was being planned and for this reason probably influ- 
enced the curriculum at the most plastic thne in its history. Tlie 

"Myers, O. W., Ion. cit, 55oe also •'Provisional Itoport of the National Committor 
of FU'tupn on cieometry Syllahus," iichool Science and Mathematics, 11 : 509-31 : and 
MytTS. W.. "Heport on Unification of Mathematics in the University High School.' 
iivhool Science and MathematU s, 11 : 7G7-90, 

"The original report Is out ot* print, but a revised edition containing most ol 
the importart features can now be obtained from Houghton Mifflin Co., New Tork. 
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first junior high school textbooks appeared about 1917 at the time 
that the comniittee was at work on its report. 

The advertisements of publishers of certain modern textbooks, 
stating that such and such a book follows the recommendations of 
the National Committee, even though referring to a plane geometry 
text, show the real thoughts of teachers in the field and that 
the committee's report is beginning to be felt. 

The Junior High SchooL The junior high school movement 
began to be an important factor in American education about 1915. 
This movement created a situation in the seventh, eighth, and ninth 
grades which was largely independent of the school situation as 
these grades were commonly organized. Here was a chance for 
progress, and we find a considerable change made in the curriculum 
in many schools. Many textbook writers on junior, high school math- 
ematics organized the work in units and introduced considerable 
intuitive geometry and some algebra in the seventh and eighth 
grades. Most of them have introduced trigonometry in the ninth 
grade, and some a unit of demonstrative georaetiy. This junior high 
school course at its best is a revealing and exploring experience for 
the children, opening up large vistas in materials and situations 
which are helpful and meaningful. Thus we see that the movement 
for general mathematics, while it has not been accepted in most 
of the four-year high schools, has been adopted by many junior 
high schools and made a part of their program. 

In the junior high school the course in mathematics has been 
better organized than that of any other subject, but it has been prin- 
cipally a shoving down of the traditional material from the senior 
high school field. One needs only to examine a few of the many 
series of mathematics texts to see that this is true. As a result the 
senior high school teachers generally object to the teaching of cer- 
tain topics, like demonstrative geometry, in the junior high school 
because they feel that such teaching will unfit the pupils for later 
work in the same subject in the senior high school. 

Effect upon the Senior High School. This junior high school 
course of study is having its effect upon the senior high school. 
Certainly, if such a course is good for the children in the ninth 
grade in a junior high school, it should be good for the children 
in the ninth grade in a four-year high school. The tendency now 
in the tenth grade is to modify the idea that every proposition in 
geometry must be proved rigorously. Teachers now accept more 
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facts intuitively and build upon these. There is less tendency in 
the tenth year to offer a general course, although there is a trend ^ 
toward this in some schools. 

Effect upon the Elementary School. The new course of study 
for the junior high school is also having its effect upon the seventh 
and eighth grades in the eight-year elementary school There is a 
tendency to introduce more intuitive geometry and perhaps a little 
more algebra into these two grades. We also find more work in 
statistical graphs. For the most part, the work is quite differf^nt 
from that in the average junior high school, as far as the mathe- 
matics curriculum is concerned. 

Experimental Schools. The growth of experimental schools 
and the frequent reports in the Mathematics Teacher, in the 
National C'ouiicil Yearbooks, and elsewhere, of experimental work 
that is being carried on by teachers in public schools indicate the 
great interest in better presentation, better leaching, and better 
learning of mathematical material whether old or new. Experiments 
with individual instruction, homogeneous grouping, laboratory in- 
struction, large versus small classes, and the like, indicate a pro- 
fessional interest on the part of teachers everywhere that is 
stimulating and suggestive of an evolving trend. 

The matliematics department of the University High School at 
Chicago, tlint of tlie Horace Mann School, and that of the Lincoln 
M.hool of Teachers College, Columbia University, for example, 
have >ho\vn conclu.sivjly that it is possible to give their pupils an 
interesting and modern rof-se in mathematics and at the same time 
prepare them to pass college entrance examinations. 

Contribution of Psychology. The development of psychology 
from a speculative philosophy to an empirical science has affected 
both the content material and methods of instruction in our schools. 
The pupil, his capacities, and his needs have come in for an amount 
of attention never before accorded to them. In other words we are 
attempting to get the pupil's point of v'ew.'^'' Although the greatest 
contribution has been made in the elementary field, the influence 
of aiivanced tliinkors like Professor E. L. Thorndike Ikis been felt, 
all aloiiy the line. To be sure, the psychologitiis have shown u." how 
to teach better some things which would better go untaught, but 
they have also helped us to organize our fundamental material alon^ 

Sniitli. David KuRcnp. "Tpachlng of Mathematics in the Secondary School* of 
llie l ulted States." i>ihaol Svirnce and Mathimatic*. 9 : 'M'J, See also 0 : 00. 
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lines that are psychological rather than logical. Thus, treatment of 
subject matter has been made more concrete, content material has 
been organized in terms of the learner instead of the subject, and 
the entire atmosphere of the learning situation has been improved. 
Drill, which was once looked upon as drudgery, can now be intro- 
duced as a sort of game in which a pupil's competition against his 
own previous score or record may become the motive for self- 
improvement. The psychologists have discovered many useful facts 
and laws about how children learn most easily and most economi- 
cally, how habits are formed, how abilities are developed and how 
they may be retained. 

Influence of the Educational Philosophers. A few philosoph- 
ical writers like Professor Dewey have had great intiuenco on 
classroom teaching in America. They have recognized the American 
child, have emphasized his possibilities and his rights, and have 
encouraged the modification of the course of study with these things 
in mind. 

Due in part to the emphasis placed by Dewey and others on 
the importance of interest and purposeful activity in connection 
with school work, efforts have been made to 'Vitalize and motivate" 
the work in mathematics. The project method has been used con- 
siderably, especially in the lower grades. It has not found favor, 
however, in the secondarj" schools; and its use in elementary schools 
is condemned by some authorities. Other thinkers also interested in 
the welfare of children nevertheless remind us that subject matter 
itself has certain rights and that the possibility of a more careful 
consideration of content material in curriculum construction must 
not be overlooked. 

Influence of the Educational Sociologists, The educational 
sociologist has also influenced the curriculum, bringing the social 
needs of the pu;nl more prominently before the teacher.s. As a 
result, the tendency has been not only to plane the pupil and his 
development at the center of educational interest but also to modify 
and reorganize all si^bject matter on ihe basis of its learning 
diflSculty. 

Social Utility as a Basis for Curriculum Construction. The 
recent syllabus®^ of the State Department of Education in New 

••Dew^y, John, Intcrent and Effort in Education. Houghton Mifflin. 1913. 

Tentative 8Ullabu$ in Junior High School Mathematicn. The University m 
the SUte of New Tork. 1027. 
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York .'States. **Partu'uIar atti-minn should bo direct od to the danger 
of emphasizing ^social utility' as the sole basis of the curriculum/' 
The syllabus then quotes this passage from the Twenty-sixth 
Yearbook of the National Society for the Study of Education: 

It is oxiictly that tendency of individual human judjjinpnt to lose ita 
bearings und fail to si*(? iho woods for the trees, that has led the more scien- 
tilieally mimled sUulL*m.s of education to take the basis of curriculum making 
out of tliL' realm of individual judgment. They have been experimenting of 
hite with the criterion of social utiHty ami especially with objective bases 
of aieleeti(.u. It \v;is natural in the first ru.sh of the movement, with the initial 
uupulse to play with thu new idea, that its disciples should be earned to 
extreuus. It cannot be iloului'il that many of our workers to-day are domi- 
nated by the belii-f that only tho^e facts, principles, and motives shall be 
taught in the K'hool which can be utilized immediately and generally by a 
considerable proportion of our people. If perpetuated, this attitude will result 
iu a mechanistic curneuluni of the rankest sort. This view is already serving 
to r.iako uncritical workers overemphasize the skills and the factual knowl- 
edge of the curriculum. 

Anotlier quotation fruui the same Yearbook will bring this point 
into relief. It reads: 

Now, it is of great importance for the currieulum maker to see that the 
determination of goals for a given social order will be most soundly made 
when he 1ms at hand adequate knowledge and a deep and broad perspective 
of that bucial order. The task of ^tatiag the goals of education, therefore, is 
Hot to be consummated by an analysis of social activities alone. It will be 
aided by the hitter, but iiiu.«^t not be dominated by it. It will be achieved 
only by hanl thiukiug and by the most prolonged consideration of facts by 
the dei-pL'st .M'er^ of^ human life. For the gn-ut bulk of our curriculum, there- 
ton?, the aualysus of Mieial activiiiis will influence the judgment of the seer 
based upoii the .-eieatilie .study of scn*ii-ty--not the mere faetual results of 
social auiilysi.-— that will determine the more uitangible, but directing materials 
of our curriculum. 

Social analy.Ms iiiuvly givi-s the techniques ami knowledges we should 
h.ave. Kor the b:i>ic ih>t^hts ami attitudes We niU5ct rely, as wo do for the 
Stat em« lit.- of ihi ;;t».ils oi e.lue.Htiou, upon human judgnn ut. It is imperative, 
however, th.it malvf h.^l- of ..uly the iiu)>i valid jmigments. The forecast- 
ing of \Viiul< of .<ue:al niovi-iiient. the perceptiuu of the local problems and 
issues, anil th«- cnmi« ctirjns undfrlyiiig them, dLiiiatid erudition and maturity 
of rellicimn that evmiuates only from prolonged and >ei'*ntilic study of 
society. To the frontier of creativ,.. tliougliL ami of deepest feuiiiiga we go 
for guidance as to what to teach. 

Widening Influences. .M-e a wideciihM; Intluence, first in 
mathematics in the gradual dropjjing down into the lower grades of 
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algebra, trigonometry, intuitive and demonstrative geometry, 
spherical trigonometry, and finally calculus. None of these is taught 
as a complete topic, but each as an element of more vital and 
jfignificant material. The old material which it replaced was taught 
according to the theory that more of a topic was needed to prepare 
for more of the same topic and all for its own sake. 

In the second placv, wc find a widening of tho whole (h'M to 
include pertinent and significant parts of other fields. The Third 
Yearbook of the National Council indicates the present reaching 
out into the fields of physical measurements, surveying, use of the 
slide rule, and the like. This, after all, is merely a continuation of 
the progressive attemi)t to put life into the formal subject matter 
begun three decades ago. The introduction of the elements of the 
calculus will facilitate the forming of clo.ser bonds with the sciences, 
>ii:ce a coiui>lete under.-tandiiiti: of tlie calcuhis in elcnu-utary 
fields must come in its big field of applications. In the past we have 
criticized the college texts as narrowing, pedantic influences, hut in 
j^uch books as Grifihi's Introduction to Mathematical Analysis, 
I.diness Survey Course ii) Mnthcfhul 'rs, :{\u\ ^lullius jmd Smith's 
Freshman Mathematics, there is this wi^.v iiing in two directions. 

III. OliGANlZING INFLUENCES 

Four Steps in Curriculum Building. Thus far we have con- 
sidered some of the general aims of American education and some 
of the large outlines of our nuiin jn'oblenu but they by no mean.< 
equip us with the details for cla.<sroom procedure. The educational 
problems of most interest at the present time relate to the curricu- 
huu. They extend from the National Kdueation As.sociation through 
its various divisions down to the snuillest educational unit. This is 
evidenced by the various yearbooks that have recently appeared 
from such organizations as the Departmont of Superintendence of 
the N.K.A.^'-* the Xation.'il .^oeiciy inv the Siudy of lOclueatiou.-*- 
and the National Council of Teachers of Mathematics. 

In determining a eurrieulum suitable for our schools we are 
concerned with four large features; namely, the objectives to be 

•'Tht» 7*fiivil Yc'ii'ho'jfc of (hr S^iiii^mU ('ouitt-il of Tcaehvrn nf ^^athvmatirn. 
Dmiimu ii{ Pulilii-ntioris, 'rt'iiL-liiTji C«»!l' i;«\ t 'iilu...l-i.i Tnix f i >it,v. r.ti;?. 

" 7'/i/r//. Fnui'tfi, fifth, and suth yrarhijuh'.t nf tliM Natittual Kilucatl.in Assu 
■ hiinti. iJi'i- irriiii'iit Sii|MTiiJtfn(li !ii'i». 

^Fitat lu Tu v)ity-^t t nth Yun lntffhH u; jlu* N;«t:»»Mal S«»cii ty t'tir the Study ni' 
1. I:;caticn. 
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attained, the content material best suited to aecomplish these ob- 
jectives, the best methods of teaching and learning, and a testing 
program. We shall discuss each of these briefly here and later give 
a more complete treatment of the details of each. 

Speaking of the traditional subjects of the curriculum Profcs.^or 
Briggs says: 

The traditional subjects of the curriciUum have for some time been vigor- 
ously altrtcktHl by those dissatisfied with results and skeptical of improve- 
ment. Curriculum makers are proponing new subjects and now phases of sub- 
jects, which still further put on the defensive the traditional program. I very 
much doubt if we are going to depart materially for some years to come 
from the science, the mathematics, the languatres, the social studies that have 
been the pabulum of generations. But if they wish to survive, they must 
adoiit the basic doctrine of interest. This will necessitate a new attitude on 
the part of teachers and constantly new plans of organization rather than a 
revolution in content. 

1. Aim^. In the first place we cannot expect to realize our aims 
unless they are precise and are clearly defined at the outset. Tliese 
aims should not be imposed upon the schools by some higher 
authority; on die contrary, they should be the result of much dis- 
cussion on the part of those who will be actually responsible for 
their realization, who know the work of the classroom, and whu 
themselves are the authority as to what can be expected of children. 
It is evident that no satisfactory list of objectives can be set up 
merely by consulting existing courses of study. While they may be 
used as evidence of what U beinj; tau^lit throughout the country, 
they do not often give much help in suggesting what ought to be 
taught. Moreover, it is well known that some of these courses, if 
not all, tend to perpetuate certain obsolete processes and antiquated 
business methods. 

It is equally true that the best objectives cannot be secured 
by making an inventory of the current textbooks in mathematics. 
In most schools they are the courses of study. Tiiey, too, are fre- 
quently guilty of overemphasizing unimportant or the obsolete 
material. It is also true that not all textbook writers are able to 
suggest newer and better things. Often their books are made to 
conform to certain state syllabi or other courses of study. 

The standardized-tcst makers of recent years have erred in 

"Brlggx, T. IL. -lutori'Hta as Liberal Kdueatiun," TcaWn Co//<ve A'ecord. 
30 : 074. 
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including exercises and problems that thoughtful teachers every- 
where have no desire to see perpetuated in our schools. In fact, many 
of these undesirable elements were obtained by the makers of tests 
from existing courses of study and textbooks. Thus, it is obvious 
that such tests cannot be used as the sole basis for determining a 
list of desirable objectives. 

We also know tliat it is not safe to try to determine what mathe- 
matics ought to be taught by counting the frequency with which 
certain mathematical terms are used in a few current editions of 
newspapers and magazines, although some writers seem to believe 
that such procedure is valid. 

Finally, it is fair to say that we cunnut determine our objectives 
by going out in the world and asiking different, individuals wh:it 
mathematics U us eful to them. The fact is that not one of them 
ever kirowrXus^t what use he has nuide of mathematics. Moreover, 
they probably have given no thought to the question of determining 
how they might have used mathematics prjfitably if they had 
known more about it. 

Any and all of the above criteria may be of service to us in 
making up a W^t nf desirable objectives, but they will not suffice, 
If the objectives set up are to meet modern needs, we must have 
at least one other criterion that is supported by vision, though it 
should not be visionary. This la^t criterion is the opinion of expert 
teachers of mathematics — those who aie able not only to tell how 
mathematics is used, but also to show how it may be used in the 
prex-ent and in the future for the betterment uf mankincl. 

People consult with experts in order to get the opinion of the 
best they can afford or find. Such a group of exjierts recently 
t'oopiM'fiti'il in sttling up ;i li>t of nliji'ciivcs in iu:i(h('iu;Mics for 
the junior high school, but the list is too long to include here. Pro- 
fessor Bode said recently: 

Education iuu>t provide an osciipc irum the* huiul.i^jc uf traditiun by fusiur- 
ing u rt'ulizin^ isunsa that human hittur>* is ihc n curd of a great udvL-nturo 
in which man continually recreates bis social and nnjral >tautlards. On this 
level his criteria of values beccjmo mundane auil cxijcrimcntal, not trans- 
cendental and final, and nuar.s aspiraiiuns and clTuris jiro directed im)re and 
more to the realization of a new and growing social itlcal. 

■"^ Smith. I)nvl(l Kuffeuo. and Itecvt-. W. U.. TUt* Tvnthimj uj Juni'tr Ilioh School 
M'ithrmntirs, Chi\\). III. Hinn and lI'l^'J. 

*' n«'dp, H. 11.. "'rill' M«'sr {)\jt>tantliji« N-xt St*'!*-- i'mi* t 'urrlcuUini MaUcw la the 
rnit»Ml Stat«'8/' Tcnvhrrs CoHvf/c livcnrti, 3^ : 1^7. 
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In setting up objectives we must go beyond the mere device of 
the scientist who collects and interprets his data, especially when 
"the situation calls for a recreating or reinterpreting of old ideals," 
To quote Professor Bode " again; 

Tho problem of ultimate objectives is not a scientific problem at all. 
The function of scicnco is to reveal what agencies can or might be employed 
to realize ultimate objectives; it doea not undertake to determine the objec- 
tives themselves. 

The implication is that we must depend upon a broad and inclusive 
philosophy of education, the business of which is to find out what 
ought to be the best education in mathematics for every person in 
the community, 

2. Content, Having selected a valid list of objectives to which 
all concerned asree, wo are confronted next with the task of select- 
ing that content material waich will best enable us to realize these 
objectives. This will be elaborated later, 

3. Methods. The third step in curriculum building relates to 
method. Usually the use of the word "method" suggests '^method of 
teaching," but as we view the situation to-day we usually consider 
another side; namely^ "method of learning" most easily and most 
economically. 

We know a great deal about the former, but practically nothing 
about the latter. To-day we do not know how long it takes to teach 
anything. Granted that the objectives chosen are valid, that the 
content material selected is best suited to realize these aims, and 
that our methods of teaching are satisfactory, we still need to find 
out what part of the content material can be learned by a pupil at 
a given age. It is probable that in some cases we are trying to teach 
too much, or that we are attempting to teach things that are too 
diflBcult, or both. 

At the beginning of the Twentieth Century. cla?isroom procedure 
was well standardized. The teacher assigned the lesson, sometimes 
with little or no attention to the development in class of the main 
points, and frequently by assigning a certain number of pages. The 
pupil then went about the learning of the lesson as best he could 
and the next day recited what ho had learned. This resulted in 
memoriter methods where often reasoning was desired, especially 
in a subject like geometry. In a subject like algebra such teaching 

p. 100, 
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resulted in the development of a facility in dealing with formal 
symbols nnd abstract ideas without ability to apply thom^ and all 
too often with no tangible appreciation of their n^al siRuiheanetv"*" 

4. The Testing Program. Suppose that we arc ' bio to sot up a 
list of desirable objectives, that we have mastered be best known 
methods of teaching, and that we are well informed in the psy- 
chology of learning, how can we expect our work to bo suecppsful 
without an elaborate testing program? Some of the objectives wliich 
we set up may be too difficult for a child at a given age to attain; 
others may bo too easy. Wo know now that the mustcMy of most 
of our topics in some of the fim'lanientals is pitiful. ^Vo slmuld have 
known that a long time ago, had we tested more, Sufliee it to say 
that the testing niovement is now in need of serious study. The 
emphasis at the present time needs to be put upon the use of tests 
for the improvement of instruction. The present abuses connertod 
with tho use of norms and standards need to be corroctcd, and it is 
our duty to make the testing a vital and integral imrt of the entire 
program of cumculum construction. 

Problems in Teaching Mathematics. The problems that con- 
cern us here relate to the pupil, to the teacher, and to the materials 
of instruction. \Vc shall take up each of these in our subsequent 
discussion. 

Aims of Instruction. The term **aims of instruction" takes its 
literal significance and hence needs no furtlier explanation. It is 
now generally recognized that the big problems in American 
education '*are problems of aim." Xo one will deny that these aims 
have changed groatly in the last thirty years. Wo shall see why 
this has been so. No efforts to discuss aims or methods wore actually 
made in the N, C. A. tmtil about 1903 wlien Professor Moore's com- 
mittee made its report. Tliis was one of the influences that helped 
to develop our modern practice of stating objectives. 

The Secondary School. The secondary school greu up in the 
United St.atrs naturally with the curriculum so urbanized as to 
meet the nerds of those pupils who intended Ijiter tn go to colloe:<^ 
or at least to follow intellectual pursuits. This is why the college 
professors determined pretty largely the suhjert matter to ho pre- 
sented in the schools. Because of the enormous ioereaso in attend- 
ance in the high school antl the wider interest in puhlic education. 

«• Torry, .Inljii. '"Pht* rri'liiiilnary l-MiuMtinn of rh»» Kiiirlno'T," ^<rh1)ol ScU'fire and 
Muthcmatif'By 2 : *J»i4-T:i, 
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attention has buen given recently to the neecU of those students who ' 
do not intend to earry their formal education beyond the secondary 
school. Thus, the senior high school has become the ''people's 
college/* Naturally, this has resulted in a considerable modification 
of our traditional courses of study,*" and ijas presented us with 
many problems difficult to solve. 

Where the aim was formerly to develop scholars, the aim now 
is to develop well-edueated citizens. In many schools to-day we 
are developing neither, principally because we are making a fetish 
of education. We believe that this is justifiable for social reasons 
and for the safety of the nation. 

Modem Aims. Hy the year 1910 psychologists for the nu>t 
part had rejected the faculty idea of psychology, and maUieina- 
ticians, as well as other educators, were looking for tin* hot way 
out of the dilemma. We fuul twtf different views of the value* of 
mathematics emphasized by tlKwe interested in the .subject. I'hcy 
may be stated briefly i\< follows; (1) To emphasize the cultural 
value of mathematie< r.uA to n^gard it as fundament d in the train- 
ing of the power to think clearly and logically. (2) To supply 
pupils with information wliich th. 'v can use in the onlinary pm*- 
suifs of daily lii'r. The trend now is back to an emphasis updu tlr' 
transftn* value of training. Such leaders as Professors Judd. Nunn, 
and Ilcflrick are emphasizing the fact th.'it mathematics has cnn- 
sid<TabIf^ value oth'T than ijr the information it imjiart^. 

Increase in School Population. According to Professor Thorn- 
dike/^ not only has the increase in the high school population been 
so great that to-day '^almost one In three of the children reaching 
their t((>ns in tlip rnitetl Siati-s ( Mfors hi-ih school" a'^rainst ;h- 
corresponrhng figures of one in ten in 1890, but the pupils of to-day 
**an» dilTrr- nt from tlw^sp of f \wnt;'-five yr^ars :ig(^ not only in tlu^'ii' 
experiences and interests, but also in (heir inborn abilities." More- 
over, "the nund)er of high school pupils in 1918 was six times that 
in 1890. wliile the number of ehildrcn of hif^h school age in 1918 
was less than one ami two-thirds tvnes that in 1890. The numl)er 
grafluated. which is in some respects a better measure, was eight 
times as large in 1918 as in 1890/' 

Professor Thorndike further points' out that **We lack measures 

♦"••MIsvi.ijirl Si..-i..ty Ml 'IN-.n-lii-rs uf .Matimuntitw anU Sflt MOP.** yt hool f!> i, ih v nu,l 
Mat hi mntirtt, : 

♦^Tli«»riuliki', K. 1.,. Tl,v rsijt huluuii of Ahjrhrtu p. 12. Mnt-iuUlan. 
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of the inborn capacities of the one in ten or eleven of a generation 
ago and have only very scanty measures of the capacities of the 
one in three to-day. We have, however, excellent reasons for believ- 
ing that the one in ten had greater capacities for algebra and for 
intellectual tasks generally than the one in three of to-day." Such 
a situation presents other problems that are difficult to solve. 

In spite of all that has been said above, the facts show that 
"the pupils in our academic high schools are, in fact, a limited 
group which covers just about half, the upper half, of the total 
distribution of American intelligence." Why, then, the enormous 
number of failures that we find over the country in the first year of 
the ordinary four-year luRh school? These failures constitute a 
problem the solution of which is going to challenge the best thinking 
of the leaders in education. 

The change in objectives that has come about in the last decade 
may be expressed by quoting the aim of mathematics formulated 
by the National Committee on ^lathematical Requirements as 
follows: 

The primary* purpose of the torching of mathomatics sshould be to develop 
those power.« of understanding and analyzing relations of quantity and of 
space vs'hich are necessary* to a bf^tter appreciation of the progress of civiliza- 
tion and a better underj^tunding of life and of the universe about us, and to 
develop those habits of thinking which will make these powers effective in 
the life of the individual. 

Materials of Instruction. This tcrni refers to topics and sources 
generally that are usually drawn upon to furnish the subject matter 
for the course in mathematics. 

The problems relating to content are ?o numerous and eomi)li- 
cated that we can take time to discus? only a few. First, there is 
the question as to whether the traditional course in arithmetic, 
follower! by algebra In the ninth grade, geometry in the tenth, and 
so on. is the best one to perpetuate. Perhaps we shall not want to 
perpetuate any plan. The widespread failures already referred to 
are evidence enough to show that the traditional organization is not 
satisfactory. 

There are riiany who feel that a general mathematics course 
beginning in tlio seventh year and extending through the high school 
with the ealcuhis as tlu* la-t objcctivp wduld he the host way of 
organizing the subject matter. The course in the regulai *y organized 
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junior high school is a general one, but this is not true in most 
seventh and eighth grades not organized on the junior high school 
plan. This is certainly most unfortunate. What is good for the pupil 
in one school in the seventh grade should be good in another. 
Moreover, we are not agreed upon some of the main issues. For 
example, we are not agreed as to whether the course should begin 
with arithmetic, which in many cases is a review, or with intuitive 
geometry. Some of us think that it would be psychologically more 
sound to begin with the latter. Certainly we shall err if our seventh 
grade work in arithmetic consists mostly of drills on the funda- 
mental skills taught in the earlier grades. 

Attempts have been made to set up an acceptable list of objec- 
tives which represent what is actually being done in junior hiph 
schools. We should remember, however, that merely setting up a 
li?t is not sufTioiont. Such objectives should bo nuire wiilely dl-^- 
cussed and understood. 

In building a curriculum we have had to consider whether we 
should have a unit of demonstrative geometry in the ninth year, 
whether algebra would not be better understood if it were bcg\m 
in the seventh year and then scattered through the eighth and ninth 
yeurs, and other similar problems. 

Progress in the senior high school has been slower. While 
teachers in the elementary school may still question whether 
the course in arithmetic is entirely satisfactory, they have im- 
proved the course greatly. We have seen how the teachers in the 
junior high school have built up a progressive course.*^ On the 
other hand, the teachers in the senior high school have been more 
or less content to let things stand as they are. The course in algebra 
has been improved in content, numerical trigonometry has hwn 
taught in some ninth grades, but generally tpeaking the situation 
is static. 

Changes in the Course of Study. Traditionally materials liavo 
been organized in ''logical'' units — putting together subject niattor 
which logically belongs together. Then in studying the m:\torial. 
the pupil concentrates intensely on one topic at a time without 
giving thought to its relation to other topics or to the ct)urHe as a 
wliole. To att./n lasting re??ults to-day, it must be clearly imder- 

" S«'h«>rllni:. Ibii.-iu*h. A T'^nt'itiyr iJ^nf of nhjn'tirra in Juniur llUjh ^rhiml 
Matht^mtitii'M, tiidTKi' Wnhr, Arin Arlmr. MIchl-'an. l'.>li»). 

♦•Smith. D.ivirl Knp'ni'. i\u*\ U»-pvi'. W. I>.. Thr T'nvhimj 0/ Juni'rr Uigh Sirhool 
Mathematics. Chap. III. (Jinn anU Cu.. 1027. 
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stood that the organization must be made in "pedagogical" units, 
rather than "logical" units. This organization of mathematics is best 
exemplified in the new matliematics course of the junior high school. 
Giving the pupil a wide experience with the fundamentals of mathe- 
matics makes possible a gradual and easy approach to the parts 
of the subject tauglit in the senior high school, whether or not the 
material there is a general course. 

Omissions and Additions. With the elimination of obsolete 
material inserted when it was considered that everything matlie- 
matical was usefu!, has come tlie bringing down of the most useful 
and interesting concepts from higher mathematics into the junior 
and senior high schools. 

Partly as a consequence of the greater importance attached to 
the child and his interests, and partly as a natural growth of pro- 
fessional interest in the subject itself and a desire to exhibit its 
maxinum: value, there has been a very decided tendency to elini- 
inr te much that was commonly found in our textbooks in 1910 and 
substitute more valuable material. 

In place of these dreaded topics we have substituted work in 
informal geometry, meaningful formulas, graphs, numerical trigo- 
nometry in the ninth grade, and so on. Early introduction of 
coordinate geometry has made possible the introduction of the 
calculus in the eleventh or twelfth year in many schools. The idea 
of functional relation.«liip between variables i.s creeping into all 
texts niore or less conspicuously a.^ the unifying element. We shall 
now discu.«s some of these omi.«sion.s in more detail. 

Modified View of the Theory of Mental Discipline. With 
our mnrlified view we do not look upon all topics in a given ?ul)jec>t 
as having equal value. We no longer require pupils to studv mathe- 
matics because they find it hard or becau.^e thev dislike it, but 
b(Tau.«=- we can find part.s of the subject essentiafto the education 
of every American citizen. The elimination of certain cmnplicated, 
difi^uMilt, and unrcasnnable exercises and problems ran be traced 
inimetliately to the fact that nothing but a mystical disciplinary 
v.-ilue c-f)uld possibly justify their retention. This is seen in th"- 
special fields of ;irithmetic, algebra, and geometry .vhere the trends 
h;ive been peculiar to these fields. 

Arithmetic. The arithmetic of special anrl unusual occupations 
has been replaced by the arithmetif of the daily life nf the people: 
obsolete methods and processe.- have been eliminated. In place of 
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giving all topics equal importance those obviously most essential 
to life problems are stressed.** 

In the following table some types of material that were set iorth 
in one arithmetic approximately ten years ago are contrasted with 
the modern offering: 



Arithmetic of special and unusual Arithmetic for daily life. For exam- 
occupations. For example, problems pie, problems involving 
involving 



6. Hard additions and subtractions. 6. Bu.<»incss. 

7. Partnership including the ques- 7. Industry, 
tion of time. 

Simplification of Algebra, Among the first topics to be elimi- 
nated from elementary algebra were the highest common factor by 
division, cube root by the formula, the general theory of the quad- 
ratic, complicated brackets, complex fractions of a difficult type, 
simultaneous equations in more than three imknowns, the binomial 
theorem, and complicated radicals. The old idea that "we mu?>t 
scientifically define all terms before they can safely be used" and de- 
velop the sub^vpct logically has been replaced by a psychological do- 
velopment. Ore might here raise the question why the study of 
quadratic equations beyond the pure type siuch as = 4 should any 
longer bo required of everybody in the ninth grade. Tho«e who C(ni- 
tinue the study of mathematics will have to consider the topic any- 
way and those who do not will never have any use for the kind of 
work that is traditionally givt^n. It is artificial and ought to be 
omitted. 

Graphs. The graph, of great and growing importance, began to 
receive the attention of mathematics teachers during the first decade 
of the present century/* 

Teachers are seeing that the best approach to algebra is not 
made by means of the equation or through the fundamental opera- 

*« Spp Smith. iJiiviii KuUfMio. The I'mtjrrfiii of Arithm''tlr. Oittti t\nt\ To., 
Sp(» also Thonulllii*. K. L.. The Pftt/rholoffif of Arithmcttc. Macmlllnn, 11^22; and 7*hv 
yeir Methods in Ariihmrtir, Hand McNilly. lli'Jl. 

*• PahiJ'-r. Kniily (».. ••IHsfory of thp »;r;n)h in Kl' pi««tjtnr.v Algebra In Ihp Uultod 
States, School Svienve and Mathrmntir* , 



THEN 



1. Partial payments. 

2. Marine insurance. 



1. The home. 

2. Banking* 

3. Daily purchases. 

4. The farm. 

5. Fractions used in everyday Ufo. 



3. Measurements of hogsheads. 

4. Long and unusual fractions, 
6, Tax collector's commissions. 
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tions but through the study of the formula. The study of the graph 
is a major trend to-day in algebra because with the formula it helps 
to clarify the idea of functionality. We now emphasize the meaning 
of graphs rather than the making of them." 

The {zraph appeared soniowhat prior to 1908 and, althougli used 
to excess for a time, has held its position about as long and as 
successfully as any proposed reform. Owing to the prominence of 
the statistical graph, and the increased interest in educational 
statistics, graphic work is assured a permanent place in our courses 
in mathematics. 

Functional Thinking. A significant trend in the teaching of 
algebra, not fully realized but well under way, is to put meaning 
into the subject by replacing the emphasis upon formal symbolism 
by the function concept. The slowness with which this idea has 
been adopted in teaching probably accounts for the despair with 
which an occasional educator regards algebra.*^ The more pro- 
gressive courses are now planned so as to bring out the dependence 
of variable quantities on each other at every possible opportunity. 
In some schools trigonometry, analytic geometry, and the calculus 
are introduced at this point to help bring this about. Professor Nunn 
says:** 

As soon ns thr fivmhols of triRonoraetrical ratios are recognized as capable 
of entcrinf? into fornuihis and of being manipulated, they should be re^.-rdod 
as belonging to tho vocabulary of algebra. There is, indeed, no principle 
except the invalid prinoiplc of formal segregation, upon which we can include 
the study of jr or a in the algebra course and exclude sin x or tan x. All alike 
are piecos of symbolism invented for the description and interpretation of 
facts of the external world. Each repre.'^ents a typical kind of function. To 
each corresponds a specific form of cur\-e which may be regarded as the 
Rraphic symbol of the function. Both al^rebra and trigonometry would gain by 
fusion— the former through an added variety and richness in the illastration 
of its main them(^^ the latter by the removal of the excessive formali.^m 
which at pn-scnt obscures its value and interest for the beginner. 

Old and New Syllabi. Additions and omissions may be best 
illustrated by reference to the New York State Syllabus of 1910, 
and to the new sylhibus which will go into effect next year: 

«IIpdrIck. K. U.. -Tin' ni»nl!t.v of Mnthi'rnatlcal Pn.o.'ss.f:.- rhinl Vrnrhouh nf 
the \titwml Cnuncii of Tcnchcrs of ,\falhrmtitivi<, nun>:\\i tif IMil.lU-ntion.s, Toachnri* 
roih'h'i'. CuluriiMa t nlviTslty, lU2s, 

"lU'drlck. K. u.. -nn the Si-lPciUm of Topics for Kl.-iu.^ntary .\l«rl.rn/* .Vr/ioo/ 
Science and Mathrmattcti, 11 : r»l-Oi). 

*»Nunn, T. Vatcy, loe, vit,, pp. 10.20. 
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STU.ABC9 op 1910 

1. The ability to fornuiljitc necessary 
defmilions in clear concise lan- 
guage. 

2. Removal of symbol?? of aggrega- 
tion, and insertion of tcrni3 with- 
in such symbols. 

3. Factoring of exprc&^ions of four 
terms and of those with literal 
exponents. 

4. Application of the principles of 
factoring in finding H,C.F. and 
L.C.M. 

5. Fractions including complex frac- 
tions of the "apartnient house" 
type, 

6. R:iiio taught jis a sopamte topic 
and Jill definitions given. 

7. Proportion: Invei-sion, aUema- 
tiou, composition, and division 
wi-re taught, 

8. Kiidicals: Definitions. Rationaliza- 
tion when denominator i.s a bino- 
mial surd. H:idical equations. No 
mention of fractional exponents. 

9. Quadratic equations: Solution of 
pure quadratics and cumpleto 
quadratics, by factoring, by cum- 
plcting the square, and by for- 
mula. 

10. Radical equatiuns resulting in 
quadratics. 

11. Binomial Thcurem for pijsitive 
inlrjinil expnnriils. 

12. Graphs omitted. 



13. Graj'hic represi-ntation of directed 
numbers omitted. 

14. Function concept omitted. 

15. Numerical trigonometry omitted. 
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1. No mention of definitions as such, 
but algebraic language and reprc- 
sontation substitutcnl instead. 

2. Removal of one sot and at the 
most two sets of symbols of aggre- 
gation, 

3. Taking out a common monomial 
factor and factoring the difference 
of two squares. Factoring tri- 
nomials optional. 

4. The terms H.C.F. and L.C.M. as 
such nut taught. 

5. Fnictiuns no harder than those 
needed in the most difficult for- 
mula taught. 

0. Ratio treated as a fraction. 

7. Proportion treated as a fractional 
equatiun. 

8. From the beginning pupils are to 
be familiar with the use of the 
fruciiunal exponent. 

ii. Study of quadratics optional. 
Tendency to teach only the for- 
mula method of solution. 



10. Radical equations omitted. 

11. Binomial theorem omitted. 

12. Graphs. Simple statistical graphs. 
RoprL>entation of the formula by 
iIr* gr;q)h. Interpretation of the 
graph. 

(iraphic ropri\sentation of directed 
nuuibers. 
1 1. KwncHun concept. 

lo. Numrrical Irigonomelry. 



Algebra. .-Xrisinfj; v.»ry l;i:\ec!y as a n*arti(jn to tl;(^ ovcr- 
empha^iis on manipulative skills in mathematics, aiiention has been 
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called to the importance of teaching the pupil not nicrely to obtain 
the correct answer but to think about and understand the meaning 
ijf the operations he porfornis. In a riM'ent study Professor ICverett 
points out the need for a more careful analysis of the objectives in 
algebra and a more intelligent teaching program. 

Geometry, Geometry, the oldest and most logical structure, has 
naturally resisted change more than any other part of mathematics, 
and the changes are mostly on the surface. The texts are better, 
the amount of memory work has been diminished, and there has 
been more emphasis on original work. The fundamental change has 
been the introduction of the intuitive geometry in the seventh and 
eighth grades, and a short unit of demonstrative geometry in the 
ninth grade. This preliminary work has been one of the main 
factors in reducing the time spent on the subject, so that one year 
of plane and solid geometry combined in the tenth grade is now 
thought by some authorities to be sufiicient.*'''^ 

Fusion of Plane and Solid Geometry, As early as lOOo there 
was apparent not only the idea of a greater emphasis upon intuitive 
geometry and **original exercises," but also upon llie fusion of 
plane and solid geometry. At least there seems to he no very k^hhI 
reason why the comhination (jf these two parts of geometry inio 
one-year course for the tenth grade should not be made, and the 
presi^nt teiuleney is in this tlirection. No one ran ti'aeh ;«11 of 
geonieiry in a lifetime anyway and the important part of snijil 
geometry for the well-educated citizen should not require a half- 
yciU* of study. Moreover, why should wc live in a world of three 
dimensions and teach the geometry of Flatland? 

Intuitive Geometry, When the doctrine of formal dij-eipline 
came into question certain adherents of the doctrine began to 
assume a defensive attitude. Some people tried to justify the reten- 
tion of traditional geometry in the currieulum by calling attention 
to its applications, quite overlooking the fact that the science of 
Euclid's day as universally taught had apparently developed in 
the direction of pure logic. The unmarked straight edge and the 
eompajjses, the instruments to which the pupil is limited in stu^l^ing 
ueonietry, make it impossible to give jM'aetical ai)iilieatioiis of pure 
Kuclidean geometry to the jihysieal wurld. 

♦•Kvprott. J. r.. Thv Fuudamvyital SLiUa nj Mgehra, liunau i»f ruliUcailun'*. 
Tt^ai'hiTs c*«)il»'f:*^. (.*i)hini!)i;^ fnlvorsity. i;»*J^. 

••AUrn, (iprtruflo, "A Mmlitlrd rrngriim for School (Jounu'try.*' Vnivcrnity Iliyh 
i^t htiul Journal, 4 ; liuOMS. Oakland, Cal, 
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In order to dissipate tlio confusion into wliioli the subject iind 
those who taught it hud been thrown by the ovcrzealous and logical 
geoniotricians, a movement was started whicli resulted in the separa- 
tion of geometry into what are now known as intuitive and demon- 
strative geometry. The term "informal" would doubtless be better 
than "intuitive" because the former might then be used in connec- 
tion with the so-called "informal proofs" (in contrast to "formal 
proofs") which would include proofs by "intuition" and by "experi- 
ment." Thus, "informal" would be the broader term. The trenrl in 
this direction, embracing a practical etTort toward making the 
introduction to demonstrative geometry more gradual and natural 
can be discerned early in the present century." It is interestmg to 
note that at that time the adjectives "inventional," "concrete," and 
"observational" were commonly used to convey the ideas now ex- 
pressed by the word "intuitive" or "intuitional." 

It is probable that the development of this idea of a definite 
course in informal geometry of the kind indicated above will stand 
as one of the iM-tahle :i(!v;uiccs oi" ih-. la.-^t <iu;irter uf a oeiilury in 
the teaching of elementary mathematics. 

Postulates. Closely paralleling the trend in the simpiification 
of arithmetic and algebra by omissions and reorganization of 
materials came the suggestion that in geometry theorems whose 
meaning was already perfectly clear and obvious to the pupil should 
be postulated. The feeliim is ^nnvin-x in our schools tlnit the ri.L'onKi- 
demonstration of sueli theorems should either be omitted entirely, 
or be deferred until the pupil's knowledge of geometry has advanced 
to a point where the logical imj)liciitions of a proof have some sig- 
nificance for him. Teachers are beginning to see the conflict between 
the adult logic of pure science and the laws of learning by which 
their pupils are governed. In such cases learning for the pujjil ceases 
to be a burden. 

Limits. Within the la.<t few years the theory of limits has been 
omitted in the elem-'UtJiry ctnnx's. Kven thoti'tih the topic is en- 
tirely omitted from most of the recent textbooks, it w;is commnnly 
taught twenty years ;igo in most schools. In spite of wrx .-trenuoii- 
opposition, it occupies to-day a subordinate position 'in inndrrn 
courses oi study. 

. T'«^'l""« oi C-omriry." Srho.,l sri,,ur and M.ithrmuti.:-, 

• 1 J ill 

>- Leun.«>. N. J.. "The Trputninit nf iJnilts In KI.Mi:rntjir.v <io.,ni.'trv/' sch>jol 
.M iMKr nntl Stnthcmatica, 0:r,i:.r..S. Soe also iJvtz.. Win.. -Tho T. aching of (i.-nin. 
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Applied Problems* There is at the present time an apparent 
desire to intrcnlucc a reasonable number of applied problems rather 
than to depend upon abstract propositions alone, and to arour?e the 
interesft of the pupil by an appeal to situations within his compre- 
hension. It is even asserted by some that culture itself can be prac- 
tical and taught in conjunction with things that are practical. In 
other words, it is not believed to-day that mathematics must be 
tiuight altoguther as a pure science." 

Numerical Trigonometry. The introduction of simple numeri- 
cal trigonuuietry in connection with the work in ninth-grade algebra 
is one of tlie important additions of the last few years. Professor 
Smith says that it is the most notable step forward in the last 
quarter of a century in the progress of algebra. 

Calculus in the High School. A suggestion of the possibility 
of teaching calculus in the high school was offered as early as 1910,"* 
but the idea had not then been given the authority of actual trial. 
At intervals since 1910 tla-re has been a groat deal of agitation, 
efipcrizilly ootiooablo at privcnt. for teaching the fundamental 
elements of differential and integral calculus. Moreover, in not a 
few high schools in this country, the more progressive teachers have 
been experimenting in various ways trying to improve the tradi* 
lionul organization. ^nv\\ work ii^ done in the Horace Mann School 
and the Lincoln School of Teachers College. Columbia University; 
in the University High Schools at Minneapolis and at Oakland, Cal- 
ifornia. Mr. John Swiuison*"^ is rloins a notable piece of work in 
teaching the calculus to young girls in Wadleigh High School, New 
York City. The reader should consult other articles on the senior 
high school program in mathematics for a nioi\} complete and sug- 
gestive outline of proj^oscd work in grades ten, eleven and twelve." 

c-try In Its I{i»l:iilt»n to tlio rn-si^nt 1-Mu'':itlniial TriMKl." S : ijli.l-Sii ; and Lytlo, Hr- 
m»st n.. ••IJnilts ill KU'im-ntary cjfonM'try.** lo : Tilin 

••••n»»i"»rt a i*«iiniiiiitiM' Ui*:il iiiiil AppUfU IMiiMnns in Algi'liTu anil (u^uia- 
ptry," b*chuul srimrv und Matht'nmtirs, (J :7w-9s. 

M Smith, OiivlU Kiiijrin-, "Tcnchltiff nf Mathi'iiiatlcs In the Srcumlary Sohdols of 
tht^ r\iiti-(l States.*' fichool Scinirc and Muthcinntirii, *.» :i;««.'MU. Sof^ nlsu CoUInH. Jos. 
v., "Thp Vrvry Idva in the MathtMoa tics Curriculum.** School Scicncv atul Mathc- 
inatu'8, 12 ; 

»»I>urst. i:th«*l H., ••CalfUlus for lll^h Schtuil.'* Cnivcraity High iSchnol Jounial, 
(mklanU. c'rillfiirnla. 0:135-UT. 

wSwi-nson. Jt.hn, "S«U'Ct»'d Topics In <*nlnjlus for tlu^ lUgh Schnul.** Thivd Ynir- 
hook of th^ Satinnal Cuuiuit of TcarhrrH of MathnruitU'/t. llureau of lMil)licatioii8, 
TcaiMit-rs Ctilh'go, (.'olumbla I'nlvtTsity, iniis. im;:r8 1011^4. Spp also Nordgnard. 
M. A., ••lutrtuliictitry Calculus ns a IllKh Schoul Suhjt^ct/' pagns f^H-lOl. 

•» Ui'ovp. W. I)., -'l lip Mathnuaiics of th»^ Soninr High School," Trachcra College 
i:erorti, :iT:a74 >(J. Sic al>o Mirifk, ti. li. and Sanford, Vera, "An Klcctlve Courau 
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Elementary Statistics, The pnispcots arc that \vc shall soon 
Rive nioro attention in thc^ niathcMuaiios proprani to elementary 
statistics. A few schools are already doing this, although the text- 
books generally do not treat it. The demand in several fields like 
education and economics makes a knowledge of the most elementary 
notions of the statistics of variables a part of the necessary equips 
ment of every American citizen. 

The Textbook. The makers of textbooks have cooperated in 
the movement to aid the progress of mathematics. The large 
majority of textbooks have been prepared ?:olely with a view tu a^^- 
sist in the improvement of in>truction in our elementary and .second- 
arv schools. Much attention is paid to tlie needs and interests of the 
children especially in matters of type, proper spacing, and the like. 
In this respect our books excel those of foreign countries, but theirs 
are generally more scholarly. 

Professor David Eugene Smith's work in the history and back- 
ground of mathematics has been one of the important factors in 
improving the general form of the texts. This is seen in the use of 
pictures, in better diagrams, in historical information, and in repro- 
ductions of pages from interesting old books. 

Junior high school textbooks show more progress in their willing- 
ness to surrender the logical divisions for the sake of a better 
learning order than do those of the senior high school. The former 
are free to benefit by this more psychological development and 
the traditional barriers nf arithnu'tir, algebra, trigonometry, and 
intuitive geometry are not so impenetrable as those between demon- 
strative geometry and the other subjects. However that may be, 
the fact remains that several series of books have been labeled 
merely Mathematics I, II, and III, and have attempted with some 
degree of success to organize the material on the basis of learning 
difTiculty rather than on the nature of the material, and have largely 
disregarded the former compartment method of learning. 

Proposed Course in Junior High School Mathematics. The 
result of the combined efforts of all those interested in the teaching 
of junior high school mathematics ha.s had a salutary effect. We 
have to-day a rather wide agreement as to the general features of 

In MiitlwMihMtlcM fr)r th»« i:i»'v»»nth and Twelfth School y^'urji." The Mathnnatin 
irachrr, li> :l s. 

" .'^pi* Sf!i«»rlinK nntl Hi-pvp. (}rurrnl Mnthrtnnfitu, li..nk I, Chap. 10. Glnn and 
To.. IfUU. S.«i^ nlsn Hn... n. 15.. Smith. Davhl Kijfipnp. and lU'Pve. W. I.-., hinthcma- 
tic9 for Ayrimlture and F.Wmvntarn »Vctr»tv, Chap. (i. (;inn and Co.. IDliS. 
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the course in junior high school mathematics, even though the order 
of treatment of topics is not standardized as is the case in the 
senior high school. Thus, it is quite generally agreed now that the 
course in mathematics in the junior high school should be deter- 
mined by the general purpose in teaching any subject, namely, to 
develop well-educated citizens. 

This difference in purpose makes a di/ference in content possible. 
It permits us to open the door of mathematics to every boy and 
girl so as to give a broad view of the subject in order that each 
one can choose according to his ability and preference, having seen 
the general nature of the subject and what the science means. If 
his taste and needs require it, the pupil should be permitted and 
encouraged to go on. If not, he should not be forced to continue 
the study too long. 

Because of the wide range of individual differences in native 
ability, experience, and interests we need to keep in mind the 
guiding principle in the selection of subject matter for each grade. 
This principle states that the subject matter selected should be that 
material vhich will be most valuable to the pupil, provided he havi s 
school at the end of that year. 

Seventh Grade. In accordance with this principle the aim in 
the seventh grade should be to keep up a proper use of the funda- 
mental skills in arithmetic which the pupil has learned in the first 
six grades. This is done by giving such applications in the arith- 
metic of the home, of the store, of the bank, of thrift, and the Hke 
as the well-educated citizen is likely to need. In addition, the pupil 
is introduced to the study of intuitive geometry, a subject in which 
\\v h)oks at a ti«j;ure anrl di'inv- fcrt:iin cDiichi^ions. For examplis 
he looks at an isosceles triangle and says *'the base angles are 
equaT' because he cannot conceive of their being otherwise. In other 
words, **he feels it in his bones.'' 

There are three questions in geometry which may be asked 
about an object. First, '^Where is it?" :<econd, ^^What is its shape?'* 
Third, "What is its size?*' The answers to these questions give rise 
to the geometry of position, form, and size. These topics should be 
treated in such a way as to give the pupil sonic idea of geometric 
forms in nature, architcdure. (!csi<:n. and t!io like, ruder the head 
of the geometry of size the pupil is introduced to simple problems 
of direct measurement and thus is led to understand Pimi)le algebraic 
formulas like C = nd, A = :ir\ d — rt. and the like. The need for 
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a knowledge of evaluation of these simple formulas leads to such 
equations as 3i = 12, n + 4 = 20, C — 5 = 14, and = 6, whose 
solutions can easily he presented in the seventh grade. 

Eighth Grade. In the eighth grade a little more than one-half 
of the pupil's time should be given to a further consideration of 
intuitive geometry and to the fundamental applications of arith- 
metic, such as problems of trade, banking, insurance, corporations, 
and the like. The remainder of the year should be given over to a 
study of algebra. It is better to continue the study of algebra which 
was begun in the seventh grade and to finish it in the ninth year 
than to condense all the treatment in the ninth grade. 

If a pupil ever uses algebra at all, his greatest need will be a 
knowledge of the formula. Here is where he gets Jiis idea of what 
algebra means. Even if he doesn't use formulas, he must read them. 
And so it is with the statistical and the mathematical graph. More- 
over, if the pupil uses formulas at all, he will need to know how 
to solve the simpler types of equations. To these three important 
ideas we may add directed numbers as the fourth thing in algebra 
which the well-educated citizen should know. 

Ninth Grade. In the ninth grade the courise in elementary 
algebra should be completed and a unit of numerical trigonometry 
given. There is no question that intuitive geometry correlates well 
with both algebra and trigonometry. This can easily be done be- 
cause the trigonometry is based on intuitive geometry and the 
pupil's previous knowledge of algebra. Moreover, there is to-day a 
dearer conception than formerly of the nature of trigonometry and 
it.s relation to modern life. It gives the pupil a knowledge of indirect 
iiioa.<urcment in contrast to direct measurement where the measur- 
ing instrument is laiil directly on the distance to be nieasureil. It 
i.-j much easier than many of the traditional algebraic topics, is far 
more important, and i.< more interesting to the pupils. 

A short cour>;e in denu)n.?trativo geometry Awnhl be given in the 
ninth grade so that the pupil will have a chance to fmd out what 
it means to prove something. This can he clone with a few axiom:?, 
postulates, and theorems reinforced by some carefully j)lannetl wnrk 
(in original exercises It is my belief that it is better to spread this 
work out over the year, but in any case opinion seems to be in- 
creasingly in favor of the idea of some kind of gcometrj- course in 
the ninth grade for those wlio will iKjt ronfimip in school. 

It is clear that the junior high school course briefly described 
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above is general mathematics in the best sense. With thi« basis it 
is passible in the tenth, eleventh, and twelfth years to give a more 
enriched course to those pupils who are able and interested enough 
to study further. 

Proposed Course in Senior High School Mathematics. The 
purpose of the mathematics course in the senior high school is to 
meet the needs of the following four groups of pupils: 

1. Those who intend to go on to colleges and technical schools. 

2. Those who are going to specialize in commercial work that re- 
quires mathematics, especially algebra. 

3» Those who exi)ect to specialize in science, 
4. Those who desire to study mathematics further because they 
like it. 

Because of the purpose outlined above it would seem that the 
senior high school course in mathematics should be made elective. 

Probable Alternative Courses. In addition to the probable 
foundation courses in algebra, plane and solid geometry, and plane 
and spherical trigonometry traditionally given in the ordinary four- 
year high school, certain other alternative courses may be men- 
tioned. 

1» College Algebra. In an increasing number of schools there is 
ofTerod in the senior year a half-year course in college algebra. This 
would be one profitable way to spend the time if such a eoursi' in- 
cluded what is essentially college algebra. In too many places, 
however, such a course is college algebra only in name, being nio?itly 
reviews of the more difficult parts of eleuientary and intermediate 
algt^'bra witli only an occasional glimpse at new material on the 
college level. Unc solution for such a situation is the cmnplcte adop- 
tion of the general mathematics program all through the senior high 
school — a phm which will presently be discussed, 

2. Courscf^ for Future Mathernaticiarui, For the future mathe- 
maticians there will probably be offered certain half-year cour.ses 
that will be largely informational and basic. Chief among these are 
college algebra, analytic geometry, projective geometry, the calculus, 
and possibly u course in what we might call college geometry — 
geometry to correspond with the course called college algebra. 

The decision as to which of these courses is to hi* offered will 
doubtless be left to the particular wi-hes of the insirudor who will 
have to teach the subject. 
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3. Courses for Vocnttons. Tliere will also be offered in some of 
our schools courses for those who iire prcpiiring to enter vocations. 
Thus, we niiiy find a course in mechanics for those so inclined, a 
course in conuiiercial arithmetic or algebra, and possibly a course 
in machine shop mathematics. 

Work of the Tenth Grade. The central feature of this year is 
the fundamental elements of plane and sol.d geometry. If a pupil 
has had the general mathematics cmirse of the nituh grade described 
alvve, he is familiar with a large number of definitions and concepts 
that will form an excellent basis for the work of the tenth grade. 
Algebra and trigonometry should be used wherever they help to 
clarify the proofs. Trigcmomotry correlates well with intuitive 
geometry and with algebra, but not with demonstrative geometry. 
To the extent to which it is permissible to introduce mensuration, 
ju-stso far is it feasible to introduce trigonometry into demonstrative 
geometry. Both men uration and trigonometry may have a place 
at this time for the purpose of changing the emphasis and of pro- 
viding the pupils with a mental rest from the pursuit of logica' 
demonstration. 

Work of the Eleventh Grade. For those who continue the 
study of gencr.'d mathematies through the eleventh gra<h' th- 
cour.«c should be built up around algebra, trigonometry, and tiie 
simpler elements of analytic geomeiry as tue central features. .<(iiiie 
teachers may prefer to introduce Mie Ciilculus at this time or .-veii 
earlier. There is no reason why this should not lie done in certain 
school.*. The following outhne for the woric ( grade i> mean* 

t(» be merely suggestive of the general fiel.i pT-.j „ut of the order <u' 
presentation; 

I. DLpondence. 

1. MiMninj? of dcpf^niirnco,— functional nl:ition.-iliip. 

2. Hnvi.nv and oxtnnsion of the o.irlicr work on alK.'hrrV functions. 

3. ■rrinnnonirtric functions as examples of f ran.sc. n.i.ntal futicti.m.x! 
•1. iMinctiim-.l notation, 

5. Evahiatinn of functions. 

6. Dftcrniinatioii of function-!. 

a. i-Voni onipifical data and taMrs. 
/). E?upiricil i-.-j. .■.rliiirary funi-Mon-- 

" C'la.<.-i!icat;ii>i of alm liraic function- 
S. t'irai h.-< of al>:i liiaic fuiu-tion.s. 
'J. Variation of function. 

b. Grapliical introducrii'n to in:i\ini.i .md ;;i:iu.u.i. 
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9. Fiindumentuls of statistical method. 

a. Theory of nieas^ureinent. 

b. Funchunontal ideas. 

c. AppHcations. 

II. Tripouonirtric Functions of Any Angle. 

1. Krvicw and rxtrnsion of the earlier work. 

a. Ratio definitions, including secant, cosecant, and cotangent, 

b. The ri^ht triangle where the acute angle is 30", 45". or 60". 

c. Similarity of triangles. No trigonometric function oi a given acut 
angle has more than one value. 

d. Given the value of a trigonometric function of an acute angle A 
to eonstruct A and determine the other trigonometric functions, 

2. Changes in the functions of A as A increases from 0" to 300", Graphi 
cal introduction. 

3. Positive and negative angles of any size. 

a. Angles whose initial sides and radius vectors are re^*pectivel^ 
identical. 

b. T. signs (quality) of the functions of angles in the various quatl 
rants. 

4. Functions of ( — A) in terms of A, 

5. Functions of n X 90" ± A, n X 180' ± A, and « X 360^ ± A, 

6. Line definitions of the trigonometric functions, 
a. Graphical representation. 

Application to wave motion, electricity, and the like. 

7. Table of natural functions. 

8. Applied problems. 

9. Fundamental trigonometric relations like 

1 . . sin J 

sm X " and tan x = . 

c^^c X cos J- 

a. Proving identities. 

b. Applications to physics, lavigation, and surveying. 

III. Logarithms and Applications. 

IV. Solution of Triangles. 
L Ri^'ht triangles. 

2. Oblique triangles. 

3. Applications. 

V. Identities. 

1. In elementary* operationfj. 
a. Work on functions extendetl. 
6. Use of analytic method, especially in pn )portitui. 

c. Factoring. 

(1) Review and extension of earlier tyi «-^. 

(2) Factor theorem. 

(3) Factors of x^ ± i/'*- 

(4) Mathematical induction. 
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2. In formulas. 

n. Wi virw" and oxtrnsion of oarlirr work. 

/), Aclilition and a^ubtmctiun tlu»nronis of tripononietry, 

c, Tri^ronomrtric functions of 2.4 iind-^, 

(I, Applications of b and c nbuvr. 

(1) In ovaluatinjz cmain functions. 

For oxanipK\ sin 75"* sin (l.")" 90") — V 

(2) In proving crrtain id(»nr;nrs. 
VI, Strriijrht-Line Formulas. 

1. Distance formula. 

2. Mid-point formula. 

3. Slope of a lino, jianillel lines, a pfM-pcuihcular. 

4. Point'Slopo form. 

5. Slopp'intercopt form. 

6. Two'point form. 

7. Two-intercept form. 

8. Distance from a point to n line. 
VII. Equations. 

1. Linear. 

2. Quadratic. 

a. In one unknown. 

(1) Maxima and minima. 

(2) Radical equations. 
6. In two unknowns. 

c. Theory o( quadmric equations. 

3. Trigonometric. 

a, Railian nifasure. 

/). Two acutp anu]ps are equal if any trigonometric function rf the 
one is equal to the same function of the other. Explanation of 
how thu vahie of an anude is obtained an«l thus how to solve a 
trieononu'tric equation. 

c. Solution of trigonouii trie equations. 
VIII. Series. 

1. As an cx;imp]e of an iilrntity. 

2. General nature. 

3. Clas.<ps to he consid* reil. 
a. liinnniial Thei.»rern. 

h. Arithmetic, 
c. Geometric. 

4. Applications. 

IX. rieneral Number S^ysu-m. 

1. Inttiiers. 

2. Fractions, 

3. Negative, 

4. Surd. 

0, Simple inuiKinarii s 
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Work of the Twelfth Grade. There is no reason why pupils 
\\lno wish to elect general luatheniutics in the twelfth grade should 
not be provided with a suitable course. There is probably no best 
course, urn' a great ileal of uxperiniuntal investigation slunild hv 
carried on. The following outline is offered as a suggestion for 
such a course: 

I. Variation of Functions. 

1. Graphical roprcsentiition of functions, to bring out variation of liif* 
fercnt kinds. 

a. Mechanical graphs like WtMihor Bureau records. 

6. Review of details in graphic work, scales, and the like, 

2. Mathematical methoii of srudyinic functions. 

a. Who makes such study? Illustration. 

b. Why such stuily is not uiadc of uU exij«ting functions. 

3. Review of functional notation. 

4. Directeil linos. Rectangular cnurdinates, 
a. Intercepts. 

6. Infinitely large or infinitely small functions. 

5. What is meant by a rate. 

a. Rate of chan^t' f>f function. 

6. Uniform rato of i-hangr of a linear fimction. 

(1) Slope of the straight line y =^ m,v + b, 

(2) Uniform acrt-leration. 

(3) Applications. 

c. Average rate of chanuc of a function. 

d. Instantaneous rate of fhan^e of a funeiion. 
t. Graphic nietht^ds involving a, b, c, anii 

/. ^^mall intervals. 

{/. InterpoUuicm by pruporiion-il p. ins. 

6. Inip(^rt:int problems, 
a. Meiui-valuo. 

U) Averam^ value throughout a ct riaiii interval. 
(2) Appiu'atiiins. 

[a) To find the distance tia\elc<i. 

(h) In physics. 

(r) In gi^onuMry. 
Kxtreme-value. 

(1) lirvirw nnd c\ten>ion of lua.xima and minima. 

(2) ,\pplicalii»ns. 
r. Zi ro-v.due. 

in l^ \ it \v f»' » irlii-r lupi.ititni \\ork with eniph:i<is on the idea 
of variaii«m. 

t2) Hevii'W of graphic nu-thnds i)f .s-oh ing simpU' etiuatitjus and 
extension to the solution of higher equations. 
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(3) Theory of equations, 
(rt) Number of roots, 
(fe) Location principle. 
7. Deriving formulas. 

II. The Notion of a Limit. 

1. Elementary notion, 
a. Numerical. 

^ 6. Grumetric. 

2. Rrliiticm to instantaneous velocity. 

3. Instantaneous direction. 

a. What a tangent line is. 

b. Slope. 

4. Explanation of limit. 

5. Explanation of notation used. 

III. Differentiation and Its Applications, 
\1. The idea of a derivative of a function 

2. Meaning of-4^ • 

3. Differentiation of simple functions, formula^ 



IV. Integration and Its Aiijilications. 

1. Integration exi^lained. 

2. Formula for integration. 

3. Notation. 

4. Applications to areas, surface, volumes. 

5. Other applications. 

V. ComnifTcial Algebra. 

1. Review. 

a. Exponential and logarithmic functions. 

6. Growth curves. 

c. Compound interest. 

(/. Annuities. 

e. Rusines.< depreciation. 

/. Differentiation and integration. 

2. Scries. 

a. Evaluation nf functions. 
6. Mathematics of investment. 



VI. Permutations. Comhinatiun.s, and ProhabiIitii\<. 

1. Permutations. 

2. Ccuuhinations. 

3. Chaneo explained. 

4. Simpli* an»l comf>niind pn^hihility. 

5. Nunnal distribution.-*. surfac»-s. ami curves. 

6. Errors of measurement. 



4. Maxima and minima. 




(1) Accinuulation. 

(2) Life insurance. 
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7* Applications. 

o. Life insurance problem?. 
6. Mendelian theory of inheritance. 
Vr. The Number System Extended. 

1. Review and extension of the real number system. 

2. Similarly for imaginary numbers, 

3. What a complex number is, 

1. Polar form of a complex number. Polar coordinatojj. 
5. Applications. 

Ill, Mktiiods of Instruction 

Administrative Trends. By adnnnij^trative trends we mean 
the external schemes of organization whereby teaching and learning 
are accomplished. It will be worthwhile to consider some of the 
most outstanding of these trends and see if we can discover what 
progress has been made. 

The Laboratory Method. Among the remedies suggested is 
the laboratory method already referred to, where the instructor 
is supposed to follow something of the order of procedure commonly 
employed in the physical sciences. The teacher meets his pupils 
part of the time for purposes of discussion or ''recitation" and 
devotes the other periods to study and investigation.**^^ 

Individual Differences and Needs. We are now giving serious 
consideration to the variation in the abilities and needs of indi- 
vidual pupils. This factor alone probably constitute^ the greatest 
problem in the American secondary school to-dfivT Through tests 
of one kind or another wc are now able to classify children into 
ability groups; and yet in many schools wc go on with our teaching 
as though no differences exist. To continue such a practice is un- 
wise. In a democracy, if anywhor<\ leadcr^-hiji is essential and we 
arc not developing our leaders. Moreover, we are not doing much 
to develop intelligt«nt fcllnworship in tluwo whn canm^t lead. T! i* 
study of needs brought more definitely to light by a program of 
testing has introduced ii.to the teaching of mathematics grouping 
according to ability, enriched curricula, and oi^i)ort\uuty classes. 

Homogeneous Classification. Porlmj^s one of the birrgest 
changes is the practice of grouinng by ability or homogrncous 
classification. This iiractice enables \\< to let each cla-s advance at 

•NVwhaU. rhnrli's \V.. '"nu* T»»ai-hini: ..r aIl-Itm tho T.nhnratnry Mt'Oiod." 
Svhonl Science antt I^fathrmatirji, o :4()-4:.. s.m* n!<n .I..ti. s. I'rnuUlin T.. ••Stuup 
vnrli'nci's in I.nhnratnry MatlnMiutlos anU Thnir i{. fwlts." Srfwol Mvnrr atui Mufhr. 
mntica, 5 : 406-10. 
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Us own rate :m(l allows us to enrich the course beyond its minimum 
essentials for those of high ability. This is possible because only 
those who desire and who have the ability to continue mathematics 
are urged to do so. The modem twelfth-year group in luatlu'matics 
is even more selected than that of the traditional type, where there 
wa.>« little preparatory work to make for real umlcrstandini; nf thi> 
mathematical processes involved. In connection with ability group- 
ing we use prognostic and diagnostic tests which help us to classify 
the pupils, and practice or drill tests which enable us to tell where 
the individual pupil is having difficulty. 

Fads in Teaching. It was in 1913 that Professor Dowoy's 
Interest and Effort in Education made its appearance. By 1915 
"motivation" was the watchword in education. "VitaHzing" tiic cur- 
riculum was the key to success at this time. 

Thus, a number of fads in teaching have passed over the coun- 
try from time to time. There was the laboratory method refcrr(>d 
to above, especially in geometry, where the pupil discovered for 
himself the various truths to be learned. Then came the socialized 
recitation, suiierviscd study, the project method of introchicins: ami 
developing subjects.'"^ the Halton system, and the Winnetka iilan. 
each with its own advantages but no one of them meeting s:itis- 
factorily all situations. Supervised study, for example, is either 
study or it is not study. If the pupil docs the studying, it may bo 
helpful; if the teaclior does it, the time is wasted. If one had control 
over the fourth dimension, and could travel fast enough, so that he 
could see into ten thousand classrooms to-tnorrow, he would lind 
in the vast majority of them no imique plan of teaching in use. Nn • 
doubt he would find each teacher doing the thing mo.«t evidently 
suited to the situation--sometimcs a lecture, other times ho.nnl 
work, again seat vork or perhaps class di.<cussion with an occasicuial 
period given over t« dii),.niostie te.«^ting. and the like. Often to-d.'iy 
the pupils select the procedure hy whl"!! they will learn nidst 
easily and most economically. The ht-A leaclurs do not con- 
fine themselves to one nu'thod at any time. If they did. tlie 
monotony would be unendurable. They try al! of these schemes 
sooner or later and in the end retain wliat is good in each. 

New Spirit in Presenting Subject Matter. In the iiast twelve 
years a now spirit has eh.'iraeteriznl the |nr-rii!.iti(in of subject mal- 

•«.Tiihlnii.iw.T. .I.'SPi.li. -Til.' l'roJ..,-t M. (!...,! :„„1 fh,. S..,-laliz. ,i U.'oltatloi) - 7 / ,• 
ilathematU't Tfavhcr, 21 : 43141. 
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ter, permitting a pupil to live liis Wiv naturally, witli a minimum of 
restraint and without task.* that are unduly irksome. Thus he 
is allowcHl to deveh^ii his interest in uiatheiunties largely by his own 
spirit of curiosity. Moreover, he is directed as in a Rame;— not 
driven, not even led, hut stimulated by the teacher to discover 
truths. Professor Dewey once said, ''It is pretty generally etm- 
ceded that the proper method '^f teaching is to present the facts and 
let them be worked up according to the capacity of the minds that 
work upon them.'' 

Accordingly, the enu^hasis has been shifted from subject matter 
which iniz/des the jnipils tn the \m\nU himself. As a result of tlic 
breaking down i)f lines nf eleavage, of the bringing down of new 
material, and of the shift of major consideration from the subject 
to the child, there has followed a more vital, teachable, and learn- 
able organization of subject matter, both in general courses and 
in those having tracHtional labels. 

The Testing Program. Tlu^ testing movement, which has swept 
the country since the World War is at the present time probably 
having a greater influence upon the teaching of mathematics than 
anything else. Attention to individual needs and difTerences has 
made homogeneous grouping possible. Scientific construction of 
curricula in mathematics has been in the foreground during the 
past two years. Diagnostic testing at the present time promises 
to revolutionize the teaching of mathematics. Psychological analy- 
sis of methods and abilities is doing nmch to clear iij) questions 
of procedure. However, the.<e latter developments are too near at 
hand for us to get the proper perspective in order to evaluate them. 

Uses of Tests. Abo)it the yeai 1010 an attempt was made on a 
large .<calc to measure the degree of .<kill attained by pupils in 
studying the fundamental processes in arithmetic. Tests were soon 
used as a basis of comparison of acdiievement of classes and of 
schools, a practice which has not mvt with general apiiroval. Later 
tests wen* use{l as a means of det(*rmininG: whetlier the material 
taught WNS too dillieult for the majtUMty of the pupils. They wvvo 
also U'^ed \n deti^(^t weakne«e< in ti\*ieIanL: so ihat errors in the use 
of principles could he ecMTeeteil. 

In an effort to secure more succes-fnl woi'k in mathematics, 
edirators have atialyz' \ the major operations and dilliculties into 
those of a minor natii The teacher, in onlcr to he sucjM'ssfid, tnu>t 
be aware of all the dilliculties that will confront the pupil and 
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prepare him for tlmn. Ti>ts have Ixtii piTpanul whicli irvoal not 
only ability as a whole in a given operation but detailed abilities 
as well. 

Other New-Type Tests, Nobody will claim, of course, that the 
new-type tcsti? which are not standardized will be a panacea for 
all of our testing ills. They also have their shortcomings, as we 
shall H'i\ As Professor llovn points out, we need to emphasize the 
method of testing instead} of any one test itself. He lists the 
important purposes of educational tests to which I have made 
certain adcHtions and ampHfications as follows: 

1. To give in a brief period of time a rapid survey of all the 
skills or abilities to be tested. Pupils' difficulties with given topics 
are often due to neglect of the teacher to provide instruction in 
certain small details. What is mathematically to the teacher a 
single skill may be psychologically to the pupil a complex of skills. 

The new-type tost on the quadratic fonnula on page 178 will 
bring out this point in a practical way. 

Tlu' (lid is-;.My-ty[u* nf i xaminiMiDn tvMvd only a few skills, and 
it took a long time to do even that. The standardized test in niathe- 
niaties has progressed little in this direction, although it has made 
a start. 

2. To remove the personal equation in marking papers; in 
other wonls, to make the scoring of tests objective. The marking 
of examination papers in the past li.as been highly subjective. This 
procedure is human. Kvery teacher is prejudiced with respect to his 
pupils. CM)jc'etive tests can be marked in only one way and the 
record is impersonal. 

As in the prieedinLi; ease, the test on page 179 referring to 
optional historie.'il information that might be given in certain 
classes, can be scored in only one way. 

3. Ti) show the pupil how eilieient he has l)uen. The old essay- 
type of examination did not iln this. It was too narrow in scope to 
show much of the pupils mastery of the field. 

4. Tu show the teacher how eificient he has been. The essay- 
type of exnminatifin can reveal how will the teacher has t.aught 
only a U'\y things. The modern cdneational tests through their 
diagnostic l\»atures set ftirth eh»arly the strengths and weaknesses 
of puinls so that- the tcachiT raw do ronnMhal work if necessary. 

Horn. Ilrrn-vr. ..ni'rnl I'rff.-i..' i.« Imitvn^tmmt «»/ tU* Wntt^^n !\i'i))uniiti>in. 
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The Quadratic Fonnula * == 

Taking ux* + bx + c~0 as the type jorm of the general quadratic equation 
which has the two roots Xi and Xt, insert the proper values in the Jollowing 
tuhle, using the numbered columns which correspond with the eight given 
tt{uatiotis, as shown jor the first five in Ex, 1: 

1. x'+3x+2=--0. 3. a'+9j— 30-0. 3. x'-8j-=-15. 7. x'-10i:=ll. 

2. x'-3j+2=0. 4. a-»~l3a—40-0. 0. r'+ll)a=-24. 8. a:'+14j==32. 



1 2. 3. 4. 5. 6. 7. 8. 
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Optional Historical Information 

In (hr left'hmni cohimn is tho. name of snmr person, place, time, phrase, 
or peoplr cnrrcftpundhig to some item in the right-hand column, hisert on 
the dotted Utirn the letter of that item whieh corre^^ponds to th numbert'd 
entry in the left-hand column: 



1. Thales. 

2. Pythagoras. 

3. Euclid. 

4. Greoks. 

5. Romans. 

6. Plato. 

7. Heron. 

8. Archimotles. 

9. Alexandria. 

10, Ahnics, 

11, Arabs. 

12, 300 B. C. 

13, 500 B. C. 

14, 400 B. C, 

15, 14S2. 

16, Puns aj«iuoruni. 

17, (toUii'U function. 

18, lVnt:ii;oiKil ^tar. 

10, raiu|i:inu.s, 
:u 1570, 



I 
m 



Square on the hypotenu.^e. 
First printed edition of Euclld*s geometry. 
Great Egyptian surveyor. Formula 



a. 
6. 
c. 

A =V.s(.9 — <i) (s — 6) (3 — c). 

d. Laid the foundation for geometric proofs. 

e. Foundations of demonstrative geometry. 

/. Euclid lived about this time at Alexandria. 

g. About 1600 B, C, copied an earlier manuscript 

on Ejryptian mathematics, 

h. Wrote the gn^itest of the Greek textbooks on 

geometry. 

t. To thpui is due the best work in geoim*try iu 
oarly times. 
Plato lived in Athen.*? about this time. 
A Gvvvk city at the mouth of the Nile. Euclid 
lived there. 

Api'lii'd nuuhematii's to practical uses. :ui in 

m'l'Mt ongiiiporing works, 
Tnm^l.itcd Greek works on geometr>*. whrm'e 
they reaclioii Eurnpe again through the 
Latm. 

Pythai:oras lived in Crotou, Italy, about this 
tinu\ 

Livi'd iu Syracuse, Sicily. Computed a fairly 

gooil value of TT. 
First Englijih translation of Euelid*s great 
geometry. 

H:idge of the Pythagorean brotherhood. 
The bi'st known of the early trau>latioiis uf 

luielid into Latin, about 1260. 
An-h's opposite the eipial salrs uf au isoceles 
triangle. 

t. Dividing a line into extreme and mean ratio. 



ERLC 



180 



THE Forirni yearbook 



This is the strongest feature of such tests. When properly pre- 
pared, they reveal the pupils knowledge and abilities with respect 
to every essential feature of the work. 

5. To measure the value of a given text or method of teaehing. 
The tendency to-day is to build up a course of study and then 
provide tests to determine how well the objectives are being realized. 

6. To find out how long it takes to teach a topic. To-day we do 
not know how long it takes to teach anything, \\e know that we 
are getting mastery on only a few things, ^^*ith proper testing, for 
example we could find out how long it tui^es to teach a normal 
group nf ninth-jrra\K' pupils to factor the ditVereiiee of two sipiares 
to any desired degree of mastery. 

7. To serve as teaching devices. No textbook can contain all 
the exercise material required by motUu'ii eoursos of study, par- 
ticularly in the fields of oral and of rapid written work. The tests 
supplement the text and relieve the teacher of the necessity of 
su]iplying the additional material. 

8. To find out what is a desirable content. Xo matter how 
desirable some of our objectives are, it may be that some of 
them are not within the reach of the pupils we are teaching. It is 
unly by intolliL,rnt testing that we can properly decide finally which 
objeetivos are valid. 

9. To enable a pu]nj to rate himself on his performance in 
relation to his former reeord or that of his fellows. The first of the 
two schemes is probably the belter to use. Just as a man is eager 
to heat his previous score in golf, so a pupil is usually eager to 
improve his score in mathematics, 

10. To survi^v the status of tcarhing in a school system, Tlu'se 
tests are di'sitrtKul to afTord a comprehensive survey of the work 
of a semester or a year. They are often given by some one who 
is surveying the sclmol system and. altlunidi general, are useful 
in indicating the status of teaching in the system. 

Present Weakness of New-Type Tests. \\'e shouM not enn- 
chide wiihout pointinu: out Mune nl the we.Hkni\<^es of new-type 

1, Many of these tests contain obsolete material of no possible 
imiuirtance. 

2, Some of the tests are pourly arraUL^^d and batlly printed, 

3, Some tests, especially those made by busy toachors. have hacl 
all sorts of impracticable features, sueli as loose dotaehed sheets, 
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transparent paper, and the like, that make them unfitted for elass- 
room use. 

4. Cert ain sp^^d tests tend to glorifv the nmchincrv of mathe- 
matics» Habits on thi^ mechanical part of algebra may be over- 
done. Skill in algebra must not be obtained at the expense of 

, understanding. There is no value in finding out how fast errors 
can be made. 

5. Only of late has anything been done to test the field of 
algebra, and only recently has anything of importance been done 
in geometrj', although a good start has now been made. 

6. The tej^ts do not measure attitudes, appreciation, and the like. 
This need not remain true, and at the present time steps are being 
taken to remedy this defect. 

Conclusion. Finally, it is not contended that the new-type tests 
should replace the more traditional types, but it is suggested that a 
broader and wiser use be made of these newer instruments of 
measurement in supplcinenting the older ones. There is little doubt 
that the pupils themselves like {lie new types much better than 
the older ones» We know from actual use that larger areas of sub- 
ject matter may be tested in less time by the new-type tests and 
that the drudgery of scoring is greatly reduced by thoir tise. We 
have reason to believe that we obtain more information about the 
extent and quality of a pupils learning through the use of the 
newer tests and that our remedial instruction is more intelligent 
and worthwhile. 

In spite of the frequent inadequacy and inaccuracy of teachers' 
jtidgments both in setting good examinations and in marking them 
fairly, it should be more generally recognized that these same 
teachers are in the long run the ones best situated to do the task. 
Teachers ciunuu only learn how to makc^ ohjortivp tf<ts that will 
have both meastiring and diagnostic value, but they can also learn 
to tise them intelligently. This ability to tiso the tests will increase 
in proportion to the progress that teachers make in unrlerstanding 
more scientific methorls of measurement. 

IV. Phksent iNnicwTioNs OK FftrHK Phocjrkss 

Increasing Prestige and Value of Mathematics. Professor 
Hedrick says that the mathematics developed since 1900 is more 
important and far-reaching than all that was developed i^rior to 
that time. Kinsteins Theory, which is really more malhematical 
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than physical, is ns important as the development of the calculus. 
A vast amount of now mathematics has developed during the 
TwcMitictli Contury. l\iirlity jht cent xwnvo of such luntcrial appeared 
in the journals of mathematics in the United States in 1927 than 
in 1920, 

During the period from 1923 to 1927. mathematicians were 
awarded imiiortant i>rizes for the mo.<t outstanding papers in the 
cntiro i\M of puro sciu-ncc. Thv wiunvrs wore Professor Birkhoff 
of liarvni'd nml Pi'f)rVs<(U* Dickson of (Miicnso. The nward^s are all 
the more significant when one icalizes that no mathematicians were 
on the award committee. 

Many other ini^tances could he pointed out to illustrate the 
dynamic naturo of mathematical research, Profcsjior Slaught in an 
article on ^'Mathomatics and Sunshine"'^- sayj?: 

If is well known tha one of the major intcrr ts of the Rockefeller Foun^ 
dntion is tho i»ronu)ticm of juiblie h^nilth through sciontific research in the 
firliU uiulerlyinfct nieilicimv Thi^r i^rcictMhiro is to di^le^Hte to the National 
h'rsi nrch CunncH tlu» 5fKH'ti(ni of highly tniinod nu n whn:?e ])0\wrj^ of rcs(\'irch 
in thi\<n fn-lils Umvp :ilfr:uly hn-n te^Tcil ami to .iwiini thrm ci\A\ fi^llowships 
as :in inciMiti\'i> to still furtluT pro«ociU'> th^ir iuvostiputions. Tho biological 
scion(n»ft. of cuurM\ wovr chosou initially for thivi' f»'llo\vs!hip a\vard.<. then 
tMicniistrv a«; unilrrlyiui: biolntry. unci physics as unUorlyinjr chonufitrj*, and 
finally ynaf/n'tnntirs as umierlyin^ all tho rest. 

Tho following quotation'^* from an editorial in the Saturday 
Evening Post is apropos here: 

Many a brijzht ami i»roniisin>: rollcni^ nvin drops his studie?? along with 
his athU'titv. Aftrr a f»*\v ymrs \w takrs on wiMyjht and becomes heavy on 
his fret. His intimate-^ ni:5ke tt\u-inp remarks abtnil bay windows; but none 
will havi^ the hanlihiuni to hint th:it hi* has hki^wi^^e devtdopeii a bay window 
(M' the nund ur has allowed his iwntal luarhini ry to rust and jam through 
5het>r neglet^t and ^hinle»uess. Faithful are the wounds of u friend, but 
friind.'ihip is the priee of inflirting thcni. 

iIopeh»ss easts of tine minds yone si^ft and flabby are so common that 
it is not too much to >ay that arn»>trd intfllrt'tti ^ (h*velopnient is the great 
national disrasr of our ethuMt ionally i'rivilt»^;pd classes. ShtM^r lack of will 
power ami menfal stamina makrs it dillicult or im]H):.-lde for us to forego 
case and rt">t and attack irksome ta4vs sui*h a>- reading t\\v books that harden 
the bram. but which air so in-w and >tran«t^ that tlmy must bp studied as a 
child >tudirs iri'Diiu'iry— painfully and dnvrutnlly. Sinei« nun now in their fifties 
went to colh»ge tlu» wlmU' uuivin*si» has l» in taken ihjwn and reassembled in a 

«• siauKht. il. K.» -Ntatlit'tnatli's Hn«l Sunshlm\'* 7*/if» MathvmaUcB Teacher, 

*» MatlUMuatlOH Nnws U»tti'P. 3 : 4-5. 
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mm Ami iitftfiiuiiliur ftmti. liiU'mluro, rotcttivitly Kiti^akiiiiti Ims \mn nisirktRK 
titim. Kt*U>tiv4« \m \\ KuiiiK nUvml \\y niiiHintf rnfuriiHiutt^iy for thf? 
««»u»l ttiut mi\\y cbuntul imuh'ri muiii'iti ¥{'i{ w»} in wrilhrn in lauttuuiit* 
of itittlliHimUc!; uDtt ill itus diuluct of vali,*ulii!4; nut uiiiy |)iiyitk*ji| rtuuniitryi 
und vloctrii'iiy lail phy^iuUitfy iitid Uii.' utlui' lifu ffuitnit't'd, L»^k of uu|y 
fatniliurity wiili liintn^r tiiutlu^iuiaiv!! i^^ a foMitittublu ubtu^tu biawci.*u our 
iitiuhiiiu; Htitt utiy r<*al itra^^p t^f tlu* uuniorii vutuopliut)!! uf univenio wo 
liVa bx\ aiul thai uUstadu Will cuiiUtiuu to bar uur tuiilii« until tho oxtraurili* 
litiry iukpuriuiitfu uf tnatliutnutival vtmiiuii a^mvi'ii full uuil itratiticul ncog- 

ttUiQU. 

Unreit a Sign of ProgrcBii Siaa^ lUlO u (spirit uf uiirosst hat 
perinuutud the fichi uf inuthuiuutii*;^, Ah u vulci tliU n ui\ iiiUiuutiun 
of prugim. Thu gr^mt chuntjois in indu8ti*yi imuiQ^ uf truveli triuiH- 
purtation, and thu cuniplcx jovial lify iu \s\\kU wu live call fur m 
now application of nmtlicinatics to ntcut thu problontd of tA'cryduy 
llfoi In fart, us \vu Iumhuik* In titM* ai*(|UainiiHl with llio worli! alitnit 
us \vc are forcuU tn tliink niuro antl niuro in inatliuiuutical \mm. 
All real pru^rosd in la^ummurf^, in ba^inus.s, in industry , in thu 
6cionccs» and in many otliur llulds dupunds upon tliu understanding 
wliich tlic loaders of thoa' fluids have of luatlionnitics, 

Organixations of Teachers of Mathematics. Tlic unittil olVort 
of a honio{jenuoii8 groiip uf any 8url ha.s always proved to he one 
of tlie best methods of aeeomplishing (jreat ta^ks. Many organixa* 
tiun» uf matliematies teaehcr^ Imve been formed .sinee lUlU nut only 
to advance group interest^^ biit to advance as well those of thu 
individual teacher. Witneistj the report uf thu National Uunnuitter 
on Tin: livorynnizatlou of Mntla m(itii\^ iu Si contlnvy liiluctitioii. 
The membership of tua(*hers$ in matliematie.^f clubs and organiza* 
tioni9, the magazinos, pamphlets, and yearbooks are sutlieient evi- 
dence that mathematics teachers are awal;e to existing conditions, 
PrcHcnt indirations are tliat matheniatios is .'^lill to remain a major 
8ul)ject in the secondary schools o( the Tnited States. 

IIuNvever, we need to have more fivcpienl iiu'ctiiigs of teachers 
in the various mathematics {jepiirtmunls in this I'ooiitry to talk ovi^r 
their common problems. Teaeiiers located in eiiies .^hmdtl form 
clubs like those in JUilTalo, Chieugo, Cllcvchmd, l.oluuihus (Oiiioj, 
Detroit, Minneapolis, Philadclpiiia, New Vtirk, .St. houls, ami 
St. Paul. TIjcso clubs Inive regular meetings, and some of them luu'o 

••Stn> {iiiuU». Miii'h', MuMiiMimMivil ('Iu1»m mihI AN!«nrliitl«>iiH May lliM'tinji' 

AlHHutecl wlih ihv Naliiuiu, i*i4incU uT TmidhTH ul' Miai)i«uiutii%'* Thv MtiUnmHtivg 
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alretuly hmw hmw\w}t of \\w Kutioual Cimnril of Tvucltcrs of 
Mntiit'iitatit'ii. Till' vni'iuus nUxiv orfttiHir'ttiuiiM itiimitti ni§o bo 
iiHilltittitl witli tlio KHtiuual rouiii?il so tint tiip work of Improving 
iiiittuvtUtit III nuuliL'inntU'i^ nitiy bo iluiic inure intelligently. 

ProCtiiional Advancimint. ihww \m\s\wn of inntlionmtiei, 
llku tliO!«c of otiicr )tubii«rt«, "gi>t in a lut." Tlicy du not road the 
current (.Hluratitinul and inathuniatlcal journals, N*i>v»i'tla'lo!iit, tliuy 
aro coining niuiu and more to mwvt their intercitt in thutr Nuhjeot by 
attendance nt (tuininer ^esi^ionH or at regular ^e^Kions during tlic 
neadonitc year in reimtablc inotitutlontf of learning. Kvery teaohcr 
of mathematics in tliii^ country should be a member of the National 
('ouncil of Teachers of Mathematics and should read regularly its 
odicial oritaii. the Mathmatics Tvavher, Thiit magatiiie m the only 
one la the country devoted entirety to mathematics in tho elo- 
mentary and oceondary fields, 

The National Council of Teachers of Mathematics. The 
urganiKalion of the National Council of Teachen^ of Mntheinatics *> 
at Cleveland in 1020 inaugurated a nation-wide program for 
impruvini; matliematiot;. Prior to this, a» Prufessor SlauK'it. pointed 
out at the ninth annual meeting of the Council in in Feb- 

ruary, 1028, wc lacked three essential characteristics for success ns 
a natluiiat orgiinization; namely, group consciousness, group pride, 
and group enthusiasm. With our rapidly increasing membership 
(from 3,000 in 1027 to more than 5,000 at the present time), with 
tho awaken'.'ti interest in the yearbooks and the formation of 
branches of the Council all over the country, wu shall soon acquire 
tlie three important characteristics referred to above. As Mr. 
Austin " put it at the Puston meeting: 

C'miiiiiim llif im-ftiiin I'ljf (ii'KaiiiXiiliiiii, finlil uiiiuiiil iii(>t'tiiiB« hiivc hoen 
hrlil--hvo lit ClfVi liiiul. iwo at C'liicaKu, on,, fudi nt Allunliu Cily, Wiwhing- 
lull, t'mciiiiiiiii, iiiiil iJulliis, Ciiii.xiili-niiK ilit> Kirul (lisiuiKH's to tmvt'l, the 
fillt itiliiiicf liiis hi'i'li I'Xo-pliDiially laiv ~ 'avi'i-auiiin ulioiit oiu! militlrod find 
Ni'Vi'iiiy-liu- iH'iMiii.x. 'IVii III iwi iiiy j(iiih-s wi-ii' ii-|iiM"si-iiti'i| iit (;ii(!h inuutiiiR. 
Tlu'M> iialiiiiiai ini-i'iiiinN liavt« lii-pii valiial)li> imt (Hily I'ur carryiim »n ilu' work 
of tin; .N'ulmiial Coiiiicil, biil uImi Iiithum' llu-y liavt- hiu'ii a yn-iit iiiHijimtiuu 
lo tlif loud icticlu'rfi ui" ilu! uoiiiiiiiiiiity. The iiirciiiiK ul Diillui*, Ti-'Siw, in 

•'Sim. AllHllM, I', ,M„ "|| ls|iil-|nil Ai'l'iMllit uf IMiKlli lllld HfiiWIli iif IIU' Nutiiiiml 
('oiiiii li III' Ti'iii'lii'i' . Ill' MiiiliiMNiitii'N," .l/(i(/ii'»iri»(c» '/'r««-/ii r, 'Jl ; yiM-ta, 

"iliiKli", Miii'lc "llciw .MiillicMiiiillnil I'Mlm iiiiil AsNiii'liitlniii* .May lli'iicitiii' Afllll. 
iitiil with till- .Viiiliiiiiil t'niKic'ii of 'riNii'lii-PH ul MiitliiiiuHlli'H, ilHlhvnMtU'i Tvavhvr, 
Ul : 'IL';) Uii. 

AUKtlii, C. M., oil. V t., \> lai, 



Uktahniiiii uml fiirnii^tuMt tltt« tarucMt iiumtH i\ Na luoi^titm liku thin hut) 
i*viT itttiu* (u tlud piUl uif iIh* nuiiiii\v\ Thi! *i\Mn tvuvhik^, with uuc i4i*eorii» 
ti«iiiititu) til thi' wtMtili ifiit nii|aiii.4 iiittl iu^iiti'iUiuu glviiti to ihdr work by thi 
Nutiiiuul tNvitit'it iiiH liiiii. 

WhiUi nil \\\\{\}/is (t< ^tiM hiivi> mil yut ihhiic to |mM, whilu yuly A iumlt 
tiuiiilu*)* t>f tlu* tru*la*rM u( luathi tuutii'M in thi' riiitcil 8t4tci h!iV4) buisa 
ivudiinl atiii iiithhiiiMMl by uui utituui<utiuu ami it» p\iUliuuiioliii, yet the writi^r 
uf ihiM amiuai iVi^U lhat thi* many thihtfrt ahtnuly av('uinpliiihi?d amply Jufttify 
tliu fail!) iif \\\\m* wha fumulril tht* Natiuaal Ommi*il aud who «tiit work« 
iiig tu tfivo it a U\i%v\' t^aiv m tla* tihuattiutai wuHd, 

RMliMtion o{ the Need for Reieirch, Most uf tho changt^ii 
tiiat huvo taken plut'u lit thu ctinlcuiuin hi^ liuo tu *'<}Xtt}rnal ^ocinl 
(orecH** whicii huvu mitcul ah iitlhicitcu on the sghoois. Littlu change 
haH hui'ii i'lVtrivil throiiuh iisiMu^h. Thi? iUvw w (mv outHtandinK 
exuniptuH uf ivui'itt iH?t*onitH accomplished us a result of researoh 
are giveit by Prufe^s^ur Judd."^' He nayt); 

AywH v\vM\Vi'i\ ai a niatik* Kiinki? tlir niairat uf tho iuuirKu in K|iolliD||. 
Lalnaaniiy iavrj<iiu.itii»ns mv ilinetly ri>|foii.siblv for tho prcs*»iu omptmsii 
on fiihat riailih^. iVnain hUuiun ui \\w MaMal iliMnaiuU IW matluiimtics 
havo \\i'K\\ jnlluiiHi.il in uuHhiyihg ila* amuuat and kiad of luatliumaUco 
tuMitht in lhi> sciiuiik 

Again, PmlVi^HDr Judil says, ^^U om were disposed to ba pessi- 
mistic, one would be templed to \m the terms that liavo frequently 
been u^^ed by critics aiul would May that fad at*ter fad has been 
injcctod into the school proi$ram without adequate reason or 
iustincation/' 

More Adequate Preparation o£ Teachers. Concerning the 
tnicher atiit lii.s (pmlilii*atii)n>. (lu? H(«purl uf the National Com* 
niitti^e .states: 

Whilr \\\v nrpuiiT i»ui*t uf ihi.i vr\m\ vimwvwa with thi» ciaitrut of 
cnuiM'S in auithmiaticN tlu'ii' oi-K:ini>!uii()ii iiiul tin* point of view which should 
Kuvirn \\\\* iaf*tna'ti<u MtuI invi'^titfatKiny rrlMiiiiK lIuMM'to, tht» National (*nm- 
tw'wU'v nwij^i i'\\\i\\Mf' ^<ll•un«ly ilwit ^ivkn sum\ vrsih\s\i)sv\u in thu problem 
nf thi! tctirhcr- Ins (|i iliHrMiioii.^ miuI tr:iiainK, his p(>i'M)iiuliiv. ^kill i\ud cnihu- 
Maj*m. Tlir* jzn'utiT | rt oi laihim of omilu'iuatirN in liijn f(j puur trarhian. 

(lOOl) mi'llKUH n.WK l\ TMI-: I'ASV SlCctlKOKD. AND Wll.l. a)NTlNVW W Hr(1!t:RD 

IN At iin;vi.Nci inciMLY satisi-'aciouy ai?sru8 wiru thb TtuamoNAh matoual; 
WKinTRM'iibaw wn,i* stw Anvhm kvkn wjtu tub .VBWBa anu iiHW>a4 mavbuial. 

Ju»hl, i'lui«. II., "Tlio Phui' of lU'srnrrh In a ITu^fVuni of Currlculuai PttVelop- 
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SehooU of etiucntion throughout the country arc funilihlng to 
ninbitlous tcarhcrti tho oppurtunity to \mn mure* nbnut titc solution 
of their problctuH by providing nununGr «e»itiun!i, extTa*tnur«l 
vour«et, i)uii>titnu «iutly, und «m'a>ii])undi*nt'c pouriun. A gemiino 
Attempt la mndu to givu tcachera what thoy want and need. A 
algnitleont utateniont in this eouuectlon was luudc by Professoi' 
W. U. Unglvy rrtvntiy when iu* xaid that tiu« (iivntfst (^huniti' In 
ijdui'utUm at Tuiu'htrii (\iilot^>, C'uhnnhiu TnivoiHity, duiing thu 
piiitt tt*n yotU'i) \\m hwn thu inon>a!«in}; {inphiii«l!i on i^ubjcvt matter. 

Outlook for Mathimitlcfi. The outlook for mathcnmtica is 
bright. If thu organisation of mathematics tiong better lines is 
necessary, and improvement in instruetlon is pO!!!aiblo, those best 
(ittod to niiikc the pvitlcn cuntriltutiun aro tlu> niathematicrt 
teachers. Wo should bi'Uln h," ri'nu«i|yli»>» the pim'ut dcfei'tj*. The 
ulihnnte suecciis of nur en'iirt^ will he duo to the optimli^in and In- 
telligence we show in adniiitin^ the facts and In reoi'(;ani?.ini{ the 
course accordingly, 



